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WEYBRIDGE, ENGLAND 


"ANY, 
{TD.—NAGOYA, JAPAN 


‘round the world they go... 





Lect ror elt FURNACES 


and a world-wide family building them 


Metallurgical and chemical industries the 
world over use Lectromelt...the efficient, 
versatile electric furnaces designed by 
Lectromelt of Pittsburgh, U.S.A. 


A carefully selected family of com- 
panies all over the world are licensed 
to manufacture and erect Lectromelt fur- 
naces. Together, we have installations 


from South Africa to Finland, Chili to 
Canada, Turkey to Hawaii... anywhere 
melting, smelting, refining and reduc- 
tion furnaces are needed. 


For further information, write to 
Lectromelt Furnace Division, McGraw- 
Edison Company, 316 32nd Street, 
Pittsburgh 30, Pennsylvania. 


% Reg. T. M. U.S. Pat. Of. 
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future meetings 
and exhibits 


MAY 


Apr. 29-May | Association of Iron 
& Steel Engineers, Spring Conference. 
Terrace Hilton Hotel, Cincinnati. 

29-May 3 . . American Material Han- 
dling Soeiety, 7th National Materials 
Handling Conference. Convention Hall, 
Philadelphia. 

30-May 2 . . Investment Casting Insti- 
tute, Annual Spring Meeting. Park Sher- 
aton Hotel, Washington, D. C. 

5-9 . . American Ceramic Society, Annual 
Meeting. Statler Hilton Hotel, Dallas, 
Texas. 

6-10 . . American Foundrymen’s Soci- 
ety. The lst Engineered Castings Show, 
and The 61st Castings Congress, Nether- 
land-Hilton Hotel, and Music Hall, Cin- 
cinnati. 

8-9 . . Non-Ferrous Founders’ Society, 
Annual Meeting. Netherland-Hilton Ho- 
tel, Cincinnati. 

15-17 . . National Industrial Sand Asso- 
ciation, Annual Meeting. The Homestead, 
Hot Springs, Va. 

19-22 . . Industrial Heating Equipmen: 
Association, Spring Meeting. The Home- 
stead, Hot Springs, Va. 

22-23 . . American Iron & Steel Insti 
tute, 65th General Meeting. Waldorf- 
Astoria Hotel, New York. 


JUNE 


2-6 . . Air Pollution Control Association, 
Golden Jubilee Meeting. Jefferson Hotel, 
St. Louis. 

3-4 . . AFS Technical Council, Chicago. 
3-5 . . American Management Associa- 
tion, General Management Conference. 
Hotel Statler, New York. 

5... AFS Publications Committee, Chi- 
cago. 

10-11 . . Magnesium Association, An- 
nual Meeting. The Homestead, Hot 
Springs, Va. 

13-14 . . AFS 14th Annual Chapter Of- 
ficers Conference. Sherman Hotel, Chi- 
cago. 

13-14 . . Malleable Founders’ Society, 


Annual Meeting. The Broadmoor, Colo- 
rado Springs, Colo. 


16-21 . . American Society for Testing 
Materials, Annual Meeting. Chalfonte- 
Haddon Hall, Atlantic City, N. J. 


16-29 . . American Material Handling 
Society, Fourth Annual Material Han- 
dling Training Conference. Lake Placid 
Club, Essex County, N.Y. 


17-21 . . American Society for Engineer- 
ing Education, Annual Meeting. Cornell 
University, Ithaca, N. Y. 

20-22 . . AFS 2nd Annual Foundry In- 
structors’ Seminar, Kellog Center, Mich- 





igan State University, East Lansing, 
Mich. 


20-22 . . Penn State Regional Foundry 
Conference. Penn State University, Uni- 
versity Park, Pa. 


23-25 . . Alloy Casting Institute, An- 
nual Meeting. The Homestead, Hot 
Springs, Va. 


27-28 . . Refractories Institute, Annual 
meeting. The Greenbrier, White Sulphur 
Springs, W. Va. 


AUGUST 


19-24 . . 24th International Foundry Con- 
gress, Arranged by Swedish Foundry- 
men’s Association. Parliament Bldg., 
Stockholm, Sweden. 


SEPTEMBER 


17-20 . . American Die Casting Insti- 
tute, Annual Meeting. Edgewater Beach 
Hotel, Chicago. 


23-24 . . Steel Founders’ Society of 
America, Fall Meeting. The Homestead, 
Hot Springs, Va. 


27-28 . . AFS Missouri Valley Region- 
al Conference. Missouri School of Mines 
and Metallurgy, Rolla, Mo. 


OCTOBER 


2-3. . AFS Michigan Regional Found- 
ry Conference. Kellogg Center, East 
Lansing, Mich. 


9-11 . . Gray Iron Founders’ Society, 
Annual Meeting. Drake Hotel, Chicago. 


17-19 . . Foundry Equipment Manufac- 
turers Association, Annual Meeting. The 
Greenbrier, White Sulphur Springs, W. 
Va. 


18-19 . . AFS New England Regional 
Foundry Conference. Massachusetts In- 
stitute of Technology, Cambridge, Mass. 


18-19 .. AFS Northwest Regional Found- 
ry Conference. Hotel Vancouver, Van- 
couver, B.C. 


21-25 . . National Safety Council . . 
45th National Safety Congress and Expo- 
sition. Conrad Hilton Hotel, Chicago. 


24-25 . . AFS Niagara Frontier Regional 
Foundry Conference. Statler Hotel, Buf- 
falo, N. Y. 


31-Nov. 1 . . 10th Annual Purdue Metals 
Casting Conference. Purdue University, 
Lafayette, Ind. 


NOVEMBER 


3-8 . . American Society for Metals and 
Society for Non-Destructive Testing . . 
2nd World Metallurgical Congress & 
839th Annual National Metal Congress. 
Morrison Hotel, Chicago. 


7-8 . . National Foundry Association, 
Annual Meeting. Waldorf-Astoria Hotel. 
New York. 


11-13 . . Steel Founders’ Society of 
America, Twelfth Technical and Operat- 
ing Conference. Carter Hotel, Cleve- 
land. 





BY POPULAR DEMAND! 
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SCAB 
NAILS 


with these “wanted” features 












Cover FOUR TIMES the area, 
of conventional large 
head foundry nails 


Requires '/, of 
labor-setting time 


Lighter weight — 
more pieces per pound 


Provides greater 
sand retention 


Produce better castings 


Available in 1’’ round or square head 
Sizes: 7/g" to 21/,” long 
Coppered or Tinned 


@ Foundrymen everywhere are hailing the advantages of Fine 
FANNER King-Size Scab Nails. New FANNER King-Size Scab 
Nails can be placed on the pattern and rammed, eliminating 
hand setting of nails after pattern has been rammed. Square 
head King-Size Scab Nails can be grouped together to com- 
pletely cover a given area . . . can be used to excellent ad- 
vantage at gate areas. Molds can be nailed or covered right 
into the corner with the square head. FANNER King-Size Scab 
Nails can also be used as chaplet bearing surfaces in green 
sand molds. For better castings at lower cost, use these Fine 


—" King-Size Scab Nails—write for samples and prices aap oy dnc oma thy ie 
Y 


THE FANNER MANUFACTURING CO. 
Brookside Park Cleveland 9, Ohio 
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German Cupola Operates 
|on Blast Furnace Principle 


\. 


: Se od 
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JNG- CONVEYOR OR PALLET 


A basic-operated, carbon-lined, hot 
blast cupola has been designed in 
; Germany to supply molten metal for 
, ss ' . . os open hearth furnaces in steel mills. 
at It is claimed to be the fastest means 
for increasing steel ingot production 
| and reducing costs. 








ey = 


‘ ! ' ' | The design principles used in the 

bY gai, Me 4 ® | system more B sees, approach those 

' mena a é in blast furnace practice than those 
( » ie in the cold blast cupola. 

Fumes and dust emitted from the 


| stack of a cold blast cupola are com- 
ao pletely absent in the new design. 
ww \ . All cupola gas is withdrawn from the 
cupola several feet below the level 
| of the charge which is maintained 
| fairly uniform through stock line re- 
corders. The cupola gas is cleaned 
|and delivered under pressure for 
: X | plant use. Fifty-five per cent of the 
ph peal edie gael Haare i = ie , Pree | cupola gas is used for heating the 
atti lease Windide : 4 blast. Blast temperatures of 1100 to 
1200 F are continuously and uniform- 
ly maintained. 
The carbon lining in the hearth 
| lasts indefinitely, with patching 


~ around the tuyeres every six to eight 
~~ weeks. This is in contrast to shutting 
TP FOUNDRIES LARGE AND SMALL... 


down every 72 to 80 hours for relin- 











Er " ing a cold blast acid cupola. 
4 a ’ Sam | ferrous and nonferrous all boost tonnages and profits This cupola will operate on a 100 
|. ben htih ab. imeaees = through mechanized, one-man pouring. When ladles ee a ber yh a tee 
™ | ma .  *! and pouring devices are synchronized the MODERN coke. Cast iron scrap and foundry 
, way— coke are not required, nor is desul- 
_achN j pa Tee phurizing. 
™ e Back-breaking work is eliminated . . . The effect of cupola metal upon 
; e End-of-heat fatigue is minimized . . . open hearth production rates and costs 
) f has been definitely determined over a 
ns e Fewer accidents reduce insurance rates .. . period of three years of operation in 
of e Less metal is pigged ... German plants. These results defi- 
7) Lays nitely establish the basic-operated, 
e Chilling-waste is nil... carbon-lined, hot blast cupola as the 
e Over-all quality of metal is higher. . . most expeditious means for increas- 
ing ingot production and reducing 
’ ; . ingot costs. 

For layout and design information ask for catalog Another use for the basic-operated, 
P-152-A. Illustrated in the colorful, 52 page catalog carbon-lined hot blast cupola is sup- 
are construction details and operating techniques on plying hot metal to oxygen blown 
: ‘ : d converter plants. This combination 
pouring devices, crucibles, ladles, cranes and mono- affords just about the cheapest cost 

rail systems. Eighteen types of ladles -- grouped by in terms of production. 
* Ee “ serial numbers, diameters and metal capacities are Considerable research in the hot 


matched-up to the metal loads and the gross lifting blast system has been conducted in 


nap ‘ a | Europe and England. In the Decem- 
capacities of the pouring devices. Check the coupon | ber issue of MopERN Castincs, Wil- 


for CATALOG P-152-A... | liam Y. Buchanan, John Lang & Sons 
a | Ltd., Johnstone, Scotland, discussed 
| the warm blast cupola, a modification 

| of the hot blast system. 





This material is an abstract of a paper en- 

C) Mail catalog on pouring devices and ladles...............cccesseeeeneeeees -152- | titled “Basic Hot Blast Curola as Source of 

: | Hot Metal for Steel Plants”” which was presented 

C) Mail catalog on cupetns and chargers | at the 1956 A.I.S.E. convention and Iron and 

CT ih Gy GaN BR PRIN is Sora ahicbeecscsteiidicenserccsopedibinangsnsiviesscesbineksoesncestocese | Steel Exposition by E. S. Harman, president, 

i tion on 16 ig MR NIUE, BIIIG. 0 vececcscscccsesnseseceresscocsces | E. S. Harman Corp., Chicago, and Siegfred 

C) Send mere information on esas ™ Tunder, technical director, Gesellschaft fur 
I i 1a a co emmeibdiegpnehmuioenadgennsaideasiiinsshiiiies Siiaiiaitiied:sosculineel D cseeucten | Huttenwerksanlagen, Dusseldorf, Germany. 


Pouring nodular iron for valve bodies 
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On The Management Side 


@ 1500 Design Engineers Can't be Wrong! This representa- 
tive group of design engineers has expressed its opin- 
ions in a broad survey made by R. C. Meloy, marketing 
director, Gray Iron Founders’ Society. These 1500 design 
engineers indicated that they would welcome assistance 
from foundrymen in: 

1. Designing products to take advantage of castings. 

2. Designing castings for economical manufacture. 

3. Gaining general information on gray iron properties. 
Asked to indicate the most important characteristics of 
gray iron they listed the following, in order of importance 
—low cost, ability to cast in complex shapes, machinability, 
wear resistance, resistance to distortion, appearance, vi- 
bration absorption, corrosion resistance, tensile strength, 
compressive strength, close dimensional tolerance, heat 
resistance, and low notch sensitivity. 

Foundrymen’s sights should be set on the gray iron 
characteristics engineers would like to see improved. In 
order of importance, improvements are desired in strength, 
soundness, dimensional] tolerance, quality consistency, ma- 
chinability, ductility and several other properties. 

Being aware of customers’ casting requirements and 
meeting these needs through improved foundry technology 
should keep our foundry industry competitive with all 
other metal forming processes. 


@ Chapel in the Pines. Does your company employ a chaplain 
to help employees with domestic and personal problems? 
The E. B. Germany Works of the Lone Star Steel Co., Lone 
Star, Texas, has for a number of years employed a full time 
chaplain to render assistance in the personal problems of 
its 3600 employees. Lone Star Steel feels that employees, 
unhappy because of personal problems have an adverse 
affect on fellow workers and production. Need for this 
help is demonstrated by the fact that as manv as 25 to 
50 employees visit the chaplain daily in his office. 

As a result of efforts of company president E. B. Ger- 
many, this program was recently enlarged by building a 
chapel for the use of employees at all times. Nestled in a 
group of tall pine trees this interdenominational project 
has been appropriately named “Chapel in the Pines.” The 
chapel is equipped with an electric organ which is played 
and heard over the plant area during each shift change. 


@ You Are Safer at Work. Yes, thanks to industrial manage- 
ment efforts to make their plants a safe place to work, 
you are less apt to have an accident while at work than 
when away from the job. According to F. W. Braun, 
vice-president in charge of arcident prevention for Em- 
plovers Mutuals of Wausau, Wis., of 95,000 persons killed 
accidently in 1956 only 14,300 died in industrial mishaps. 
Furthermore, you’re safer working with a machine than 
with your fellow human beings in industry. Unsafe ma- 
chinery accounted for only 15 per cent of all U.S. industrial 
accidents while “human failure” caused all the rest. 

Through the editorial content of its pages, MODERN CAST- 
INGS has been doing its bit toward making the castings 
industry safety-conscious. This effort has recently been rec- 
ognized by the National Safety Council in voting MODERN 
CASTINGS the National Safety Council’s Public Interest 
Award for 1956. A similar award was also received in 1955. 

Remember—it is better to be careful a thousand times 
than to be killed once! 


il 
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. Here’s why VCA can supply your a 
. foundry alloy needs better! . 
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VCA's COMPLETE LINE means quick, one-call service for all 
these foundry alloys . . . and more! 


Low Carbon Ferrochromium Ferrochromium Briquettes 
High Carbon Ferrochromium Silicomanganese Briquettes 
Ferrochrome Silicon Ferromanganese Briquettes 
Ferrosilicon V-5 Foundry Alloy 
Ferrovanadium Graphidox No. 4 
Silicomanganese Noduloy® 

Ferrosilicon Briquettes Inoculoy® 


FAST DELIVERY because stocks are available for prompt 


shipment in the size and packaging you require. 


EXTRA SERVICE. Foundry alloy problems? VCA iron foundry 


specialists and technical representatives have long experience 
in the field . . . they'll help you find the answers! 


VANADIUM CORPORATION DISTRIBUTORS also have 
stocks of Vancoram Products for the iron foundry for immediate 
delivery. 

Steel Sales Corporation 

J. M. Tull Metal and Supply Co., Inc. 

Whitehead Metal Products Company, Inc. 

Williams & Company, Inc. 


Write today for VCA’s helpful Iron Foundry Alloys Bulletin. 





VANADIUM CORPORATION 
OF AMERICA 


420 Lexington Avenue, New York 17, N. Y. 
Chicago * Cleveland * Detroit * Pittsburgh 
Producers of alloys, metals and chemicals 


Visit us at AFS Engineered Castings Congress, 
May 6-10, Hotel Sinton, Cincinnati, Ohio 
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X-Ray Process Eliminates 
Dark Room, Speeds Service 


A new rapid, economical method 
for inspecting castings has been an- 
nounced by General Electric Co.’s 
x-ray department in Milwaukee. 

Known as _ xeroradiography this 
process has the advantages of requir- 
ing no dark room for developing 
films, being able to erase the image 
from the plate and to reuse plates 
an indefinite number of times, requir- 





Exposure to viewing time cut 
to 20 to 40 sec and produces 
a 3-dimensional appearance. 


ing only 20 to 45 seconds elapse be- 
tween exposure to x-rays and viewing 
the image. 

The advantage of xeroradiography 
lies in the fact that a salenium- 
coated metal plate can be electro- 
statically charged. X-rays are then 
passed through the casting and strike 
the plate, partially discharging it in 
inverse proportion to the density of 
the x-rayed object. The plate is dust- 
ed with a powder which adheres to 
the charged parts of the plate (like 
iron filings to a magnet), gathering 
more closely in the higher charged 
areas, thus forming a visible image. 
The image produced has a three- 
dimensional appearance and is within 
the popular two per cent sensitivity 
required for conventional industrial 
x-ray films. 








It’s easy to obtain prodyct 
data with the postage-free 
Reader Service Cards provided 
on pages 7-8. Use them for 
information on advertised prod- 
ucts, too. Just circle the key 
number appearing at bottom of 
the ad. 














Technical Courses Attract 
225 to Quad City Program 


® Quad City Chapter’s six-week series 
of technical sessions on foundry fun- 
damentals was concluded April 4 with 
225 attending the courses held at 
United Township High School, East 
Moline, IIl. 

The program opened in February 
with W. O. McFatridge, International 
Harvester Co., Chicago, speaking on 
“Foundry Foundamentals.” 

Patterns and core boxes were dis- 
cussed at the second meeting. Par- 
ticipating were Harold Rasmussen, 
General Pattern Corp.; Gale Meyers, 
Farmall Works, International Harvest- 
er Co.; and Medie Hakeman, John 
Deere Malleable Works. 

Two speakers outlined coremaking 
problems and techniques at the third 
course. Shell, oil and COz cores were 
analyzed by John Stock, John Deere 
Waterloo Tractor Works; and John 
Smillie, Deere & Co. 

Fundamentals of molding were fea- 
tured at the March 21 session. Sub- 
jects discussed were “Squeezer and 
Stack Molding” by Medie Hakeman; 
“Mold Blowing, Cope and Drag, and 
Slinger,” Robert Roth, Farmall Works, 
International Harvester Co.; and 
“Shell Molding,” T. L. Burkland, 
Deere & Co. 

Three phases of melting operations 
were covered at the fifth meeting. 
Mervin Horton, Deere & Co., spoke 
on cupola melting; Marshall Petty, 
Black Products, outlined problems of 
electric melting; and Eric Welander, 
John Deere Malleable Works, han- 
dled duplexing operations. 

The final meeting, April 4, centered 
around casting design. Arthur Scharf, 
Battelle Memorial Institute, Colum- 
bus, Ohio, was the speaker. 

Lyle Brogley, Farmall Works, In- 
ternational Harvester Co., chapter 
chairman; Mervin H. Horton, chapter 
vice-chairman; and John Smillie, chap- 
ter secretary-treasurer, served as mod- 
erators. Other moderators were Medie 
Hakeman and Eric Welander. 








Well, | thought Sandy was a 
better name than malleable. 





You can profit most from the inherent advantages 
of shell molding—close tolerances, smooth sur- 
faces and reduced labor costs, if you have the latest 
technical information on shell mold and core mak- 
ing techniques. Here’s where General Electric’s 
technical service and technical literature can help. 

For example, G.E.’s “59 Answers to Your Shell 
Molding Problems’ tells you nine things to look for 
when shells stick . . . and what to do about them. 
Here, too, you’ll find answers to other shell mold- 
ing problems you may have encountered. 

And when it comes to shell molding resins, G.E. 
has a range of products, each designed to help you 
make better shell molds and cores for the job at 
hand. G-E 12374, fast curing resin for high speed 
production, minimizes warpage because of its “hot 
rigidity.” G-E 12368 is best for intricate patterns 
with deep draw and minimum draft. G-E 12392 is 
a good general purpose resin. It has no tendency to 
peel; properties of build-up and release are good. 


9 things to check if shells stick 


G-E 12316 shell bonding resin joins shell mold 
halves efficiently, and G-E SM-55 silicone release 
agent gives quick, clean removal of shells from the 
pattern. 

For a copy of “59 Answers .. .”, or for other 
technical information, write General Electric Com- 
pany, Section MC-3, Chemical Materials Depart- 
ment, Pittsfield, Mass. 





IF SHELLS STICK... 


* Check pattern for undercuts or rough spots * Be sure 
new patterns are thoroughly conditioned + Polish and 
recondition abraded patterns » Use proper lubricant « 
Avoid excessive lubrication + Clean pattern thoroughly 
* Use slower curing resin * Check ejection pin platen 
level + Look for loose pattern pieces. 
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For over 70 years, Pittsburgh Crushed Steel Company has con- 
sistently led the metal abrasives industry—has led in research and 
product development—has led in the improvement of production 
methods—and has led in sales and service facilities as well as in 
distribution facilities! 

The results have been better metal abrasives for lower cleaning 
costs in foundries, forge plants, and steel and metal working plants 
in general! 

Today, through 13 distributing points and 33 sales-service offices, 
we supply all sizes and types of metal abrasives, iron and steel, for 
every type of blast-cleaning equipment and for every blast-cleaning 
requirement! 

Our engineering, sales, and service representatives are always avail- 
able to you in connection with your blast-cleaning needs. 


PITTSBURGH CRUSHED STEEL COMPANY 


Arsenal Sta. Pittsburgh (1), Pa. 
Subsidiaries: Globe Steel Abrasive Co., Mansfield, Ohio 
Steel Shot Producers, Butler, Pa. 


NOW SOLD IN 50-LB. DOUBLE BURLAP BAGS 


Sold by Pangborn Corp., Hagerstown, Md., and by lead- 
ing distributors of foundry supplies from coast to coast. 
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COz sand mixer eliminates heating 
of sand by means of flexible, spring- 
steel arms to move sand against mixer 
walls where it is rubbed and 
squeezed. Action said not to heat or 





crush the sand. Used in making in- 
ternal cores for semi-permanent mold 
castings. Consistent sand mixes re- 
ported. Mixer occupies little floor 
space, can be moved by fork lift 
truck and requires no foundation. Dis- 
charge door, 28 in. above the floor, 
accommodates 3 cu ft wheelborrow. 
Operated by 5 hp motor with over- 
load protection, directly connected to 
gear reduction unit. Federal Foundry 
Supply Co. 
CIRCLE NO. 1, PAGE 7-8 


Core additive is vehicle added to 
graphite or tale and applied to cores 
or molds by dipping or spraying. Said 
to build-up insulating medium be- 
tween metal and core and give 
smooth surface preventing metal pen- 
etration. When mixed heavily with 
refractories it smooths out irregulari- 
ties. United Oil Mfg. Co. 
CIRCLE NO. 2, PAGE 7-8 


Dust collector uses centrifugal force 
to precipitate particles into 55-gal 
drums. Automatic air-tight sealing 


feature on drum eliminates need for 
clamps. Drums can be changed in 
30 sec. Powered by 5 hp, 3450-rpm 
motor, collector pulls 2000 cfm of 
air per min through 8-in. inlet. Four 
legged frame provides ample clear- 
ance for drums. Torit Mfg. Co. 
CIRCLE NO. 3, PAGE 7-8 


Pattern mill for patternshops. Used 
on wood, plaster and non-ferrous 
metals. Has spindle speeds of 1000- 
6000 rpm. Performs recessing, ma- 
chining outside or inside edges of 
straight or curved work, chamfering, 
half-lapping, and panel raising. Table 
has 30-in. longitudinal traverse and 
18-in. transverse by handwheel and 
screw. Rotating auxiliary table can be 
fitted for circular jobs up to 24-in. 
diameter. Freeman Supply Co. 

CIRCLE NO. 4, PAGE 7-8 


Pneumatic, rubber expansion tire is 
incorporated into pick-up frame for 
moving foundry cores or fragile ob- 
jects. Unit made in various shapes 
consists of steel lifting frame, expan- 
sion tire and air conduit. Assembly is 
hung from hoist by wire rope sling. 
Objects lifted and moved by position- 





ing device and inflating tire which 
grips firmly but without damage. 
Presray Corp. Div., Pawling Rubber 
Corp. 

CIRCLE NO. 5, PAGE 7-8 


Rollover draw machine, floor-mounted 
has 5000-Ib capacity and handles 
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Foundry shakeout handles molds up 
to 30 in. square and weights to 500 
Ib. Load and shakeout are supported 
on soft coil springs for handling frag- 
ile castings. Unit is 13 in. high. Driv- 
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to 200 psi. Operates on two-stage 
principle for better pressure control. 
Linde Air Products Co., Div., Union 
Carbide & Carbon Corp. 

CIRCLE NO. 1], PAGE 7-8 


Shell core machine features direct 
heat application to core box, a sim- 
ple clamping method and flexibility 


4 EXTRA BURNERS 
ADJUST AIR FOR LARGE CORES 


> 
REGULATOR —+ y ADJUST Gas 
y, 


AIR -*g iam ‘~~ —<* GAS “ 





sizes and 


in making 
Frederic B. Stevens Inc. 
CIRCLE NO. 12, PAGE 7-8 


core shapes. 


Hydraulic valve, semi-automatic, 4- 
way design, is said to provide leak- 
free operation with water, glycol or 
oil base hydraulic fluids. Rated at 
3000 psi, the valve is made of cor- 
rosion-resistant materials and recom- 
mended for die casting equipment. 
Sinclair-Collins Valve Co. 
CIRCLE NO. 13, PAGE 7-8 


Blast cleaning at Indiana non-ferrous 
foundry provides high lustre using 
cast steel grit. Said to provide im- 
proved finish at lower cost. Weekly 
cleaning load consists of 35 tons of 





poured brass plus 2 tons given second 
cleaning for extra fine finish. Majority 
of castings weigh under 1 lb. Two 
airless abrasive blast machines used. 
Wheelabrator Corp. 

CIRCLE NO. 14, PAGE 7-8 


Synthetic wax lubricant for shell 
molds employing phenolic resin sand 
mixes, eliminates need for silicone 
emulsion lubricants on pattern and 








Ingersoll-Rand 
does 


BIG THINGS 


with 
Hanna pig iron 


Castings made in the Ingersoll-Rand 
foundries vary in weight from a few 
ounces to 30 tons, But one thing that 
never varies is the quality of I-R castings. 
For over 30 years, Hanna Furnace has 
been furnishing Ingersoll-Rand with ever- 
increasing amounts of pig iron that has 
the high metallurgical qualities and ex- 
act analyses required for its engineering 
grades of iron. 


Hanna’s wide product range includes 
the Hanna 38-lb. pig, the foundryman’s 
favorite standard, in all grades, silvery 
and HannaTite, our special controlled, 
close-grain iron. Also the HannaTen in- 
got, a 10-pounder with finer grain struc- 
ture and no free carbon pockets. The 
HannaTen also is available in all grades, 
silvery and HannaTite. 


Our customers know that Hanna and 
its representatives are eager to be of serv- 
ice to them. 


CIRCLE NO. 127, PAGE 7-8 


THE HANNA FURNACE CORPORATION 


Buffalo « Detroit * New York « 


Merchant Pig Iron Division of 
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NATIONAL STEEL yal CORPORATION 


Philadelphia 


May 1957 










Turbine castings, totalling 55 tons, being checked in a test assembly 
after final machining at the Ingersoll-Rand plant at Phillipsburg, N.J. 
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Crouse-Hinds Company, Syracuse, N.Y., is a foremost manufac- 
turer of electrical equipment including conduit fittings, floodlights, 
airport lights and traffic signals. In its foundry, three model HA 
“PAYLOADER" tractor-shovels play an important part in an 
ingenious and efficient production line. 


Robert Shea, Crouse-Hinds’ foundry en- 
gineer says, "This type of shakeout op- 
eration could not be carried out without the 
services of the ‘PAYLOADER’ units. Due 
to the versatility and ruggedness of the 
"PAYLOADER’ tractor-shovels we were During the pouring operations, these versatile tractor-shovels stand 


able to install molding systems which in- by the end of the pouring-conveyor line. As fast as the jackets 
creased production 30% and substantially are removed, the molds are pushed from the conveyor into a 


reduced risks of injuries from lifting and 
handling hot castings. We couldn’t do our 
job without them.” 


“PAYLOADER” bucket and are carried and dumped on the shake- 
out. As the castings come off the end of the shakeout they drop 
into a waiting “PAYLOADER” bucket, as shown in the illustra- 


tion, and are whisked away to the core-knockout room. These 
three model HA’s also deliver sand from the mixer to the 
le molding stations. 


THE FRANK G. HOUGH CO. 
711 Sunnyside Ave., Libertyville, Hl. 


[) Model HA (18 cu. ft.) and HAH (1 cu. yd.) 
C) Larger models up to 2% cu. yd. 


A variety of extra attachments are available to interchange quickly 
with its bucket and enable the model HA to do other useful jobs 
— tine bucket, lift fork, pick-up sweeper, castered scrap hoppers. 
A nearby Distributor is ready to demonstrate what a model HA 
or a larger “PAYLOADER” can do for you on your jobs. 


PAYLOADER'’ 


MANUFACTURED BY 


THE FRANK G. HOUGH CO. LIBERTYVILLE, ILL. FA 


SUBSIDIARY—INTERNATIONAL HARVESTER COMPANY 


Name 


Title 






Company 






City 
78 


increases strength of green molds. 
Nopco Chemical Co. 
CIRCLE NO. 15, PAGE 7-8 


Breakdown and holding furnaces for 
aluminum may be used in combina- 
tion or as individual components. 
Each unit is separate but interchange- 
able. Melting rates range from 450- 


1600 lb. hourly; holding capacities 
vary from 680-2450 Ib. Removing fur- 
nace top exposes entire interior for 
faster maintenance and relining. Stro- 
man Furnace & Engineering Co. 
CIRCLE NO. 16, PAGE 7-8 


Circular blade saw with carbide teeth 
designed for cutting risers on non- 
ferrous castings. Tips are of alternate 
design providing five cutting edges 
in every set of two teeth. Victory 
Carbide Saw & Tool Co. 

CIRCLE NO, 17, PAGE 7-8 





Foundry jacket fits four mold sizes. 
Has adjustable self-aligning slip fea- 
ture. Units are drilled and various 


sizes obtained by moving studs. Ad- 

ditional holes may be drilled for other 

sizes. Products Engineering Co. 
CIRCLE NO. 18, PAGE 7-8 


Wirebound boxes, hexagonal-shaped, 
weigh 44 lb. but carry more than 







a CIRCLE NO. 128, PAGE 7-8 














400-lb. load. Shape permits four 
boxes to be placed on skid compared 
to two rectangular boxes. Used by 
Indianapolis foundry to pack V-8 
crankshaft assemblies. Wirebound Box 
Manufacturers Assoc. 

CIRCLE NO. 19, PAGE 7-8 


Front-end loader offers “4-in-1” buck- 
et as optional equipment. Attachment 





can be used as 

scraper, and 

Hough Co. 
CIRCLE NO. 20, PAGE 7-8 


clamshell, 
Frank G. 


shovel, 
bulldozer. 


Vacuum cleaner, portable, 32 in. 
wide, has 9 dust bags with 30 sq 
ft of effective cloth area. Developed 
for extended use over uneven floors; 
powered by 5 hp motor with v-belt 
exhauster. Dust container has 4.4 cu 
ft capacity. Machine handles 75-ft 
hose length or two 50-ft sections. 
Air Appliance Div., U. S. Hoffman 
Machinery Co. 
CIRCLE NO. 21, PAGE 7-8 


Liquid parting available in aerosol 
containers for coating match plates 
or patterns. One coating lasts from 
20 to 60 molds. Designed for use on 





small and medium sized jobs where 
air hose and gun can be eliminated. 
Frederic B. Stevens, Inc. 

CIRCLE NO. 22, PAGE 7-8 


Machine mounting pad reduces ma- 
chinery noise and vibration. Made 
of resin, sisal and cork fused into 
integrated pad which recovers 99 per 











LINK-BELT furnishes closed-circuit sand handling for 


“open air’ foundi 


ENCLOSED BELT CONVEYOR carries 
shakeout sand along outer wall up to 
storage bin. Arid climate permitted 
elimination of side walls in foundry 
proper. Only the service building at 
Capitol is enclosed. 
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System efficiently re-processes shakeout sand 


ORK-SAVING mechanization .. . full 
utilization of space . . . low-cost 
efficiency—Link-Belt sand handling 
and preparation equipment provides all 
these benefits for Capitol Foundry Di- 
vision’s unique plant at Phoenix, Ariz. 
In addition, Capitol—a subsidiary of 
National Malleable and Steel Castings 
Co.—relies on Link-Belt’s closed-circuit 
system for continuous re-processing 
of shakeout sand to comply with anti- 
dumping irrigation laws. 
Link-Belt offers you unmatched ex- 


perience plus a broad line of materials 
handling and power transmission prod- 
ucts to modernize any phase of your 
operation—or to equip a complete new 
plant. Our engineers can “tailor” a 
system to meet your exact space, ca- 
pacity and operating requirements— 
properly integrated, correctly rated 
components for maximum efficiency 
. . . long, trouble-free performance. 

For facts on products and services, 
contact your nearby Link-Belt office. 
Or write for Book 2423. 

CIRCLE NO. 129, PAGE 7-8 


SAND REVIVIFIER disintegrates, blends and 
cools shakeout sand before distribution to 
molding stations. Fluffy, aerated sand rams 
to a uniform density in the molds 


DISCHARGE PLOWS on overhead distribut- 
ing belt conveyor deflect prepared sand to 
molders’ hoppers directly below. Link-Belt 
system recirculates 40 tons of sand per hour. 





CONVEYORS AND PREPARATION MACHINERY 


LINK-BELT COMPANY: Executive Offices, Prudential 
Plaza, Chicago 1. To Serve Industry There Are 
Link-Belt Plants and Sales Offices in All Principal 
Cities. Export Office, New York 7; Canada, Scar- 
boro (Toronto 13); Australia, Marrickville 
(Sydney), N.S.W.; South Africa, Springs. Repre- 

sentatives Throughout the World. 14,586 
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original thickness after load 

ip to 1000 psi. Resists oil, water, 

e and most acids and alkalis. 
cementing or bolting needed for 
tallation. B. F. Goodrich Chemical 


) 


CIRCLE NO. 23, PAGE 7-8 


Multi-pointer instruments for measur 
ing over-fire draft, outlet draft, first 
and last passes and wind-box pres- 


sures are designed to be read from 
any location without parallax. Gages 
give accurate and continuous picture 
of air flow through boilers. Available 
in 2-pointer or 3-pointer models which 
may be combined for multiple in- 
stallations. Cleveland Fuel Equip- 
ment Co 
CIRCLE NO, 24, PAGE 7-8 


Ultrasonic transducer features water- 
jacketed coupling slug. Designed for 
high temperature degassing of molten 
metal, grain refinement and alloy dis- 
persing of metal castings and chemical 
processing. Acoustica Associates Inc. 
CIRCLE NO. 25, PAGE 7-8 


Brass strainer for fine straining of 
air or gases has removable element 
which strains out particles 0.004 in. 
(90 microns) and larger. Suitable for 
pressures up to 500 psi. Available in 
pipe sizes of %, % and % in. Watts 
Regulator Co. 
CIRCLE NO. 26, PAGE 7-8 


Air-circuit safety device features a 
non-tie-down special purpose valve, 
a single stroke valve, and a three- 
way poppet palm button valve. De- 
signed for increased operator safety, 
two-handed operation is required to 
cause a machine cycle. Only one 
stroke occurs regardless how long 
palm button valves are held down. 
Ross Operating Valve Co. 
CIRCLE NO. 27, PAGE 7-8 


Lubrication fitting, relief-type, at- 
taches to bearing housings of motors, 
machines or pillow blocks. Features 
flip-open cap and internally flared 
body to speed discharge of excess 
grease. Fitting saves time and pre- 
vents over-lubrication of ball and roll- 
er bearings. Keystone Lubricating Co. 
CIRCLE NO. 28, PAGE 7-8 


Torch for removing defects in cast- 
ings, cutting-off risers and cleaning 
castings, combines DC welding ma- 
chine and compressed air for cutting, 
gouging or beveling any metal. Melt- 
ing is done with electric arc and 
blown away by continuous jet of 
compressed air. Are is maintained 
between work and a carbon-graphite 
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cone. The residual air again passes 
through same process. Research Cot 
trell, Inc. 

CIRCLE NO. 30, PAGE 7-8 
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Fork truck, weighs 1000 Ib, lifts its 
own weight. Light enough for use on 
old floors; will climb 20 per cent 
grade with 1000 Ib. load. Unit is 
| 31-% in. wide and with mast tilted 
i back, will clear 6-%-ft door. Prime- 
Mover Co. 
CIRCLE NO. 31, PAGE 7-8 


BEST FOR AIR SET CORES... 


Original LIN-O-SET, introduced by ADM and praised by 
large jobbing foundries coast-to-coast, is scarcely a year 
old. Still, a newer and more phenomenal air-setting binder, 
LIN-O-SET II, is already available to foundries searching 
for maximum efficiency. 
LIN-O-SET II works in room temperature at exceptional 
hardening the “core of the core” almost as fast as 
exposed surfaces. An ADM “first”, this development 
takes the guesswork out of drawing, since the curing of 
a LIN-O-SET II core combines internal polymerization 
with surface oxidation. a aot 
All this . . . plus the better-known LIN-O-SET features; 
minimum ramming; saving in cleaning time; thorough 
collapsibility; elimination of excessive rodding; control 
of set-up time; improved accuracy; elimination of objec- 
tionable odors and toxic gases. a 








Polyethylene mold release in aerosol 
container designed for casting with 
epoxy, phenolic or polyester resins. 
Product consists of solution of low- 
molecular weight polythylene in a 
mixed solvent system. Release is inert 
and offers no finishing or casting dif- 
ficulties. Barrett Div., Allied Chemical 
& Dye Corp. 
CIRCLE NO. 32, PAGE 7-8 


= 
5 = i : a Drum agitator for mixing in 55-gal 


drum is inserted in threaded bung. 
Unit consists of electric motor, mix- 
- ae 7 & Se Be ing shaft and two mixing paddles 
said to give homogeneous mixing. 
Equipped with explosion-proof mo- 
tor for flammable liquid mixtures. 
Prenco Products, Inc. 
CIRCLE NO. 33, PAGE 7-8 























ASK FOR TRIAL DRUM 





ARCHER-DANIELS-MIDLAND COMPANY 
2191 West 110th Street, Cleveland 2, Ohie 
Gentlemen: | am interested in trying LIN-O-SET II. 


Foundry Products Division 














; BEST FOR SHELL MOLDS AND 


ADMIREZ CC-240, newly developed in ADM’s Resin 
Research Laboratory, utilizes a cold coating process. It is 
adry powdered product containing a cure catalyst which 
promotes rapid transformation of the resin from a low- = 
melting-point, alcohol-soluble material to a hard, infusible 

solid under the influence of heated air. 5 
Two basic improvements are offered by ADMIREZ CC-240 

over earlier resins: elimination of sand-resin segregation; 


Magnetic particle inspection of metal 
said to be improved through new 
3 material giving better definition of 
flaw. Also non-inflammable and odor- 
less. One part mixed with 17 parts 
water is recommended. Harry Miller 
i | Corp. 
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Industrial tractor uses high-torque 
drive principle eliminating clutches, 
torque converters and mechanical or 
fluid transmission. Designed for gen- 
eral tractor application, it has draw- 


> 
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reduction of economically prohibitive high resin require- 
ments. Advantages are: fast coating; quick breakdown 
during mulling; high flowability of coated sand; excep- 
tionally fast cure time; excellent stripping from pattern; 
high tensile strength and lack of brittleness; low-shell 
breakage; lack of thermal plasticity. 























2191 West 110th Street, Cleveland 2, Ohio 
Gentlemen: | am interested in trying ADMIREZ CC-240. 


ASK FOR TRIAL DRUM 

















Better Iron for only Pennies 
a Day when you use 





Famous CORN ELL CUPOLA FLUX 


® Gray iron foundries and 
Malleable foundries with Cu- 
polas have found Famous 
Cornell Cupola Flux is the 
easy, economical way to im- 
prove iron quality and cut 
cupola maintenance costs. 
Scrap losses are less, cast- 
ings are easier to machine 
and the increased lining life 
in cupolas and ladles more 
than pays the cost of using 
Famous Cornell Cupola Flux. 


Write for Bulletin 46-B 





Advantages of Famous CORNELL Aluminum and Brass Flux 


@ Makes metal pure and clean. 


@ Permits use of more scrap without dan- 


ger of dirt, porous places or spongy 
spots, due to dirty metal. 


Thinner, yet stronger sections can be 
poured. 


Metal does not cling to the dross as 
readily. 

Crucible or furnace linings are kept 
clean and preserved. 


@ Cleanses molten brass (whether red or 
yellow) even when the dirtiest brass 
turnings are used. 


@ Saves considerable tin and other metals. 


@ Forms a perfect covering over the metal 
during melting, prevents oxidation and 
reduces obnoxious gases to a great ex- 
tent. 


Write for Bulletin 46-A 


don't accept substitutes 
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1026-40 MAIN AVENUE, N.W. ¢ CLEVELAND 13, OHIO 
Manufacturers of Iron, Semi-Steel, Malleable, Brass, 
Bronze, Aluminum and Ladle Fluxes—Since 1918 
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bar pull of 600 lb. normal, 2000 lb. 
ultimate. Automatic Transportation 
Co. 
CIRCLE NO, 35, PAGE 7-8 

Valve for dry materials designed for 
use in blenders, feeders and conveyor 
systems is said to be dust-tight and 
self-cleaning. Metal-to-metal seat pre- 





vents build up of material. Leading’ 
edge of rotating member cuts par- 
ticle size of material as well as push- 
ing it off seat. General Machine Co. of 
N. J. 

CIRCLE NO. 36, PAGE 7-8 


Flame cut-off machine is semi-port- 
able, designed for heavy work in 
foundry scrap yards. Machine consists 
of 18 in. structural steel guide rail, a 
carriage and a torch truck which tra- 
vels on a boom. The boom can be 
horizontally rotated around the center 
of the carriage. Torch truck and torch 
can be located anywhere within the 





circle covered by the boom. Used for 
cutting stainless steels, alloy steels and 
cast iron; also skulls, thimbles and 
other scrap containing pockets of slag 
or refractory material. Torch can be 
adjusted 7 ft vertically, torch truck 
moves along the boom 8% ft. Na- 
tional Cylinder Gas Co. 
CIRCLE NO, 37, PAGE 7-8 


Belt conveyor features magnetic field 
keeping scrap on inclined belt. De- 





CIRCLE NO. 132, PAGE 7-8 e 
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in Cincinnati... 


¥ The first engineered castings show 


¥ Mechanization in Cincinnati area foundries 


with B& P MACHINERY 


we 


mut 
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SPEEDMULLOR MULLING FOR MOLDING AND 
CORE SAND AT HAMILTON FOUNDRY & 
MACHINE — The Hamilton Foundry & Machine 
Company plant at Hamilton, Ohio, has a melting 
capacity of up to 25 tons per hour, and its customers 
are located throughout a wide area. This foundry 
must have quality and dependability. An “80-80” 
Speedmullor-Preparator Unit prepares molding sand 
for two of its units while two smaller Speedmullors 
handle core sand production. Results are high quality 
and low costs all along the line. 


The eyes of the foundry industry are on Cincinnati for the 
First Engineered Castings Show ever held. Cincinnati has 
long been a leader in foundry mechanization and a few of 
the progressive foundries of that area that have mechanized 
with B&P machinery are shown here. An entire range of 
foundries from the smallest to the largest in this area use 
Speedmullors, Speedmullor-Preparator Units, Stationary 
Slingers, Motive Slingers, Flexiblo Core Blowers, and other 
B&P machinery to gain the advantages of mechanized 
operation. Many different approaches to the problem have 
been employed, but the result is the same in each case—a 
higher quality product produced at lower cost. 


Ask for your copy of the 
CONVENTION ISSUE OF BETTER METHODS MAGAZINE 
featuring the Peerless Foundry of Cincinnati 


90% OF TOTAL OUTPUT FROM MOTIVE SLINGER 
AT CHRIS ERHART—The 103-year-old Chris Erhart 
Foundry at Cincinnati is employing modern methods to 
produce a wide range of machine tool, pressure and 
other quality gray iron castings. Their Motive Slinger, 
purchased in 1946, has handled over 90% of their 
molding work ever since. The work is of a strictly job- 
bing nature with the majority of patterns of wooden 
construction. 





SLINGER RAMMING AND SPEEDMUL- 
LOR MULLING MEAN EFFICIENT OPER- 
ATION AT BLACK-CLAWSON—The big 
Black-Clawson foundry at Hamilton pro- 
duces a wide range of large jobbing 
castings for paper mill machinery. A 
variety of miscellaneous castings are also 
solid to jobbing customers. The bulk of 
their molding is handled by a Motive 
Sandslinger. This slinger rams both pit and 
flask work with the biggest casting pro- 
duced in the 45,000 Ib. range. A Station- 
ary Sandslinger and Speedmullor-Pre- 
parator Unit also do a big job at 
Black-Clawson’s Keuthan Foundry Div. at 
Middletown, Ohio, and a Speedmullor- 
Preparator Unit and Motive Speedslinger 
handle the work at the company’s Bagley 
& Sewell Div. at Watertown, N.Y. 


CONVEYORIZED SLINGER MOLDING AT HAMILTON 
FOUNDRY & MACHINE—This compact Stationary Sand- 
slinger installation handles a large portion of this foundry's 
medium size work. Flasks are rammed both on the conveyor 
and on the floor in the foreground. Rammed moids are 
moved by conveyor to finishing and storage area. 


en + + enna ema a 
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AND A SLINGER REALLY 
PRODUCE AT DEUSCHER—The jobbing foundry of 
H. P. Deuscher Company at Hamilton, Ohio, is an impor- 
tant supplier to the machine tool, baking machinery and 
other plants in the area. Molds for complex castings 
weighing up to a ton are rammed by a Motive Sand- 
slinger, which accounts for a large share of Deuscher’s 
production. All of this shop’s mulled sand is prepared by 
Speedmullor and Speedmullor-Preparator Units. Two 
Mullor-Preparator Units handle all of the molding sand, 
while a single Speedmullor processes all of the closely- 
controlled core sand. 





AREA'S NON-FERROUS FOUNDRIES DEPEND 
ON SPEEDMULLORS—The progressive plant of 
Hamilton Brass & Aluminum Company is one of the 
outstanding non-ferrous foundries of the area. A 
great range of jobbing castings weighing from a 
few ounces to a thousand pounds are produced. The 
heart of the operation is a Model “40” Speedmullor 
(left) that prepares all of the foundry's synthetic 
molding sand. With Speedmullor control, a single 
sand is used for all of the molding. Mulling time is 


SLINGER RAMMING PROVIDES 
FLEXIBILITY FOR ALL PIT AND 
FLASK MOLDING AT 
OBERHELMAN-RITTER—Up to 
96% of the casting output at 
the progressive Oberhelman-Ritter 
Foundry is slinger rammed. This 
big shop ships up to 25 tons a 
day so the single Motive Sand- 
slinger has to do a big job. The 
largest castings weigh up to 
50,000 Ibs. The pit mold in the 
foreground for a 40,000 Ib. lathe 
bed has just been rammed and, 
in the background, the slinger 
rams the cope for an 18,000 Ib. 
boring mill housing. 


60 seconds and the batch size is 500 Ibs. The Reliable 
Castings Corporation of Cincinnati also depends on 
a Speedmullor ( right) for all of their molding sand 
preparation. Reliable, one of the leading non-ferrous 
shops of the area, ships up to five tons of bronze and 
aluminum castings daily. Their "60" Speedmullor 
thoroughly prepares 80 to 100 tons of sand daily. 
The sand is mulled in 1,000 Ib. batches and the 
mulling cycle is 60 seconds. 


in Cincinnati... 


still more foundries } 





A PORTABLE "30" SPEED- 
MULLOR MIXES ALL OF 
OBERHELMAN-RITTER’S 
CORE SAND—This Speed- 
mullor is actually portable. 
There are no foundations—a 
lift truck moves it into position 
for maximum operational 
convenience. Its job is to pre- 
pare all of this foundry’s oil 
bonded core sand. This 
exactly-controlled sand is 
thoroughly mulled in 4 cu. ft. 
batches in 90-second mulling 
cycles. 


outstanding 


FOR B&P MACHINERY AT STANDARD CASTINGS 
OF CINCINNATI, INC. Standard Castings of Cin- 
cinnati is another of the area’s leading gray iron 
jobbing foundries. This Stationary Slinger handles over 
75% of the foundry’s molding and approximately 
20 tons are shipped from the plant daily. A wide 
range of complex wooden patterns for machine tool, 
baking machinery, printing machinery, and other cast- 
ings are rammed. A Speedmullor-Preparator Unit pre- 
pares all of the molding sand. This big job is done with 
typical Speedmullor control and speed. 


Cincinnati! 


PRECISE CONTROL OF SYNTHETIC MOLDING SAND IN 
45-SECOND SPEEDMULLOR CYCLE AT CHRIS ERHART— 
This Model “40” Speedmullor does a big job at the jobbing 
foundry of Chris Erhart. Its job is to prepare synthetic molding 
sand for Erhart's slinger. A 45-second mulling cycle in the 
Speedmullor does the job nicely. Moisture is held at 4.4% 
while a green strength of 14.5 p.s.i., and a permeability of 
80 are obtained. 


Write now for your free copy of 
BETTER METHODS CONVENTION ISSUE 
featuring the Peerless Foundry of Cincinnati 


Pp 
ROGRESSiVE FOUNDRIES LOOK To 


BEARDS 


BEARDSLEY AND PIPER 


DIV. PETTIBONE MULLIKEN CORP. 
2424 N. Cicero Avenue, Chicago 39, Ill. 














signed for crowded areas, the light- 
duty cleated belt speeds transfer of 
scrap into tote boxes. May be moved 
by one man. Rapids-Standard Co., 
Inc. 

CIRCLE NO. 38, PAGE 7-8 


Sand sample splitter features stain- 
less steel splitter blades. Samplers 


oF 
a 


provided with top hoppers having 
bottom discharge slot and cut-off gate. 
When gate is tripped, sample falls 
over blades into deep-drawn pans. 
Three models available: 16 divisions 
with %-in. chutes; 32 divisions with 
4-in. chutes; and 16 divisions split 
with %-in. chutes. Carpco Manu- 
facturing, Inc. 
CIRCLE NO. 39, PAGE 7-8 


Sandblast cabinet may be used with 
adjustable mounted blast unit or hand 
blast gun. Mounted unit may be 
raised or lowered in cabinet with 
action controlled by foot valve. Hand 


gun recommended for difficult loca- 
tions. Cyclone Sandblast Equipment 
Co. 

CIRCLE NO. 40, PAGE 7-8 


Flameproofing material applied to 
wooden flasks, bottom boards, bench- 
es or partitions reduces damage and 
fire hazards from metal spillage. Cloth 
also may be treated. Objects may 


4 CIRCLE NO. 132, PAGE 7-8 


IN 50 LB. BAGS 


Easy to handle | 


Easy to stack 


Pangborn .-. 


MALLEABRASIVE‘ 
Zan TRU-STEEL SHOT 


a; 


CIRCLE NO. 133, PAGE 7-8 
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*PATENT NOS. 

2,731,688, 523,412, 540.053, 
1.710.268, 540,888. OTHERS PENDING. 
*TRADE MARKS REGISTERED 
FUSET* CHILL NAILS ARE MADE IN A WIDE 
RANGE OF SIZES. EXCLUSIVE FEATURES 
ARE ALSO AVAILABLE IN FUSERT® CHILLS 
FOR LIGHT OR HEAVY SECTIONS AND 


! FUSPIDER® CHILLS FOR A LARGE 
i VARIETY OF APPLICATIONS | 
Witiiin. orseoeent eT | 


20 + modern castings 
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Cuperior Pert 
through 
Cuperior Design! 











First open channel chill embodying 
scientific principles of mass plus 
surface. Patented design provides 
more chill and fusion area. 


ORIGINAL 
DESIGN 





¥ Unique combination of two heat- 

conduction principles permits 

MASS PLUS higher degree of chilling efficiency 
SURFACE 


than ever before obtainable. 





Balanced arrangement of maxi- 


IMMEDIATE «num surface with correct cross 
CHILLING & = *“<tion:_ thickness transfers heat 


faster and enables finest possible 


FUSION fusion! 





Exclusive channel design permits 
maximum parent metal fill-in 
around chill—increases casting 
strength—allows better control of 
shrinkage and solidification. 


IMPROVES 
QUALITY 





Less bulk lowers shipping, copper- 
ing, storage, plant handling and 
labor expenses. Fuset efficiency 
reduces scrap, welding and finish- 
ing costs. 


LOWERS 
COSTS 

















WRITE TODAY FOR 
PRICES AND 
SAMPLES 














CIRCLE NO. 134, PAGE 7-8 


char but will not burst into flame. 
Applied by dipping or spraying. 
Foundry Rubber, Inc. 

CIRCLE NO. 41, PAGE 7-8 


Vibrator operating on rotating, eccen- 
tric weight principle is designed for 





use on structural steel storage bins. 
Cleveland Vibrator Co. 
CIRCLE NO. 42, PAGE 7-8 


Fork lift truck, 35,000 Ib. capacity, 
places driver over fender for better 
visibility. Hydraulic system gives lift 
speed of 26 ft per min loaded. Unit 
is power shifted with speed of 16 
mph in forward and reverse. Clark 
Equipment Co. 
CIRCLE NO. 43, PAGE 7-8 


Aluminum grating features riveted, 
rectangular openings. Said to remain 
structurally rigid regardless of cut- 


outs made in panel. Unit has 79 per 

cent clear opening reducing mainte- 

nance. Klemp Metal Grating Corp. 
CIRCLE NO. 44, PAGE 7-8 





Vibrator, aluminum, is said to oper- 
ate for 75 cents daily. Designed for 
use on railroad covered hopper cars. 
Vibrator anvil has flanged edges to 
fit standard female mounting brack- 








ets. Cast handle makes handling easi- 
er. Burgess Sterbentz Corp. 
CIRCLE NO. 45, PAGE 7-8 


Dust collector features centrifugal sep- 
arator; designed to handle fibrous, 
granular, abrasive, fine or coarse dusts 





at normal or high temperatures. May 
be operated on pressure or vacuum. 
Available in 20 sizes handling volume 
from 150 cu ft min. Day Co. 

CIRCLE NO. 46, PAGE 7-8 


Fork lift truck, 10,000 lb. capacity, 
features two-wheel drive and _hy- 
draulically-operated platform. Auto- 
matic unloading device prevents 
damage when platform reaches trav- 
el limit or when obstruction is hit. 
Elwell-Parker Electric Co. 
CIRCLE NO. 47, PAGE 7-8 


Trough conveyor, metal, for castings, 
liquids or powders. Construction elim- 
inates hinges; stainless steel trough 





resists corrosion. Unit is portable with 
14-in. height. Length, width and 
shape adapted to suit application. 
R. T. Sheehan Co. 

CIRCLE NO. 48, PAGE 7-8 


Burden carrier, battery operated, has 
6000 Ib capacity. Truck has 4 speeds 
forward and reverse and measures 














MEME AJAX es 
Cast for... 


‘| 
_-fdvance 
TOOL & DIE CASTING COMPANY 


Zine Base 








































Aluminum DIE CAYTINGSY 








View above shows AJAX 
melting furnaces, with con- 
trol cabinets in back- 
ground. 





The Furnace 
That Stirs 


Itself... 


The sectional view be- 
low shows the twin- 
coil stirring action 
of the 100 kW, 60 
cycle. AJAX Induction 
Furnace. Heat induced 
in the secondary chan- 
nels below is con- 
veyed throughout the 
melt by electro-mag- 
netic circulation, as 
shown by the arrows. 








View showing AJAX-TAMA-WYATT 
20 kW, 60 cycle induction holding 
furnace supplying metal at exactly 
the right temperature to die cast- 


ing machines. 





sulting in elimination of oxides, re- 
ducing hard spot trouble in secondary 
machining to a negligible factor. Tem- 
perature of the melt is held at 1170° 
F. through on-off control of the low 
power circuit. Working conditions are 
made more comfortable because of 
low heat losses. The units take up 
very little floor space. 


Inherent stirring action of these fur- 
naces has proved most valuable to 
ADVANCE TOOL & DIE CASTING CO., 
Milwaukee, Wisc. In full operation for 
four years, the most important result 
of the use of these furnaces is higher 
quality die cast aluminum parts. The 
alloy is held in uniform solution, re- 


LINE FREQUENCY 
INDUCTION MELTING FURNACES 


AJAX ENGINEERING CORP. 
TRENTON 7, NEW JERSEY 


Associated Companies 
Ajax Electric Company Ajox Electrothermic Corp. 


CIRCLE NO. 135, PAGE 7-8 
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16 in. wide, 89 i: ng and 33- in. 


high. Drive axle is double-reduction 
spiral bevel and spur gear unit. Mer- 
cury Manufacturing Co 

CIRCLI ». 49, PAGE 7-8 


Conveyor turning device allows 90 
deg turns. Incorporates series of nar- 
row belts running in grooved pulleys, 
meeting to provide an angular direc- 





tion of flow. Belts banked for con- 
stant contact with material in motion; 
positive belt guides prevent side 
sheer as material changes direction. 
Slight differential in speed between 
the bank of belts produces a positive 
turning action, Stewart-Glapat Corp. 
CIRCLE NO. 50, PAGE 7-8 


Industrial lift platform, semi-portable, 
requires no installation. Platform, 6 
x 9 ft, supports 5000 Ib. Raised height 
of unit is 64-% in., lowered it is 
4-4 in. from floor to top of platform. 
Hydraulically operated; lift operates 
without underground piping. Auto- 
quip Corp. 
CIRCLE NO. 51, PAGE 7-8 


Billet casting machine for continuous 
or semi-continuous production of non- 
ferrous billets from 3 to 20 in. diam- 
eters. Loses less than 1 per cent of 
metal in gates. Grain size said con- 





trolled by regulating casting speed 
and metal temperature. Molds inter- 
nally cooled by recirculated water. 
Lobeck Casting Processes Inc. 

CIRCLE NO. 57, PAGE 7-8 


Oxygen cylinder manifold accommo- 
dates any number of cylinders for 
welding, cutting or other industrial 
use. One bank of cylinders may op- 
erate with other in reserve. Both 
banks may be used for heavy flow of 


22 + modern castings 














Vistl “ed... 


in our suite 
at the 
SHERATON GIBSON HOTEL 
CINCINNATI, OHIO 
during the 
61st Annual A.F.S. Convention 








= DELTA Foundry Prod- 
uct is backed by continuing and 
exhaustive laboratory research to 
safeguard quality and maintain 
absolute uniformity of the fin- 
ished product. Every step in the 
manufacturing processes is under 
strict laboratory control and all 
raw materials must conform to 
rigid quality specifications. 


... faster production 
















witH DELTA 


D cs Oil Products Co. not only 
pioneered the development of 
plastic-type core and mold washes 
but has continued to lead in the 
development of new and im- 
proved products for the produc- 
tion of better castings — faster 
and more economically. 


Delta sales technicians are ready, 
at all times, to assist in the more 
effective and more economical 
use of core oils, core and mold 
washes and sand additives for in- 
creased efficiency and lower pro- 
duction costs. 


MANUFACTURERS OF 


CIRCLE ON. 136, PAGE 7-8 





CORE AND MOLD WASHES: 


FOR STEEL: 


*Special Core and Mold Wash Base 


*SteelKoat 
*PyroKoat-S 
*SuperKoat 
*ThermoKoat 
*Z-Koat 
*ZZ-Koat 


*ThermoKoat 
*Z-Koat 
*ZZ-Koat 
*SuperKoat 


FOR ALL TYPES OF SAND CAST METALS: 


FOR GRAY IRON AND MALLEABLE: 


*GraKoat *DriKoat 8-3 
*BlacKoat *DriKoat 8-5 
*SuperKoat *BlacKoat $-5 
*BlacKoat C-2 *PyroKoat-S 
*BlacKoat C-4 *PyroKoat-G 


FOR NON-FERROUS METALS: 


*NonferrusKoat 
*SuperKoat 
*GraKoat 
*DriKoat F 


of finer-finish castings at lower cost... 
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FOUNDRY PRODUCTS 


PARTING COMPOUNDS: 


*Partex Liquid Parting 
*Super Partex 


MUDDING AND PATCHING 


COMPOUNDS: 


*Sliktite *Ebony 


MOLD SEAL COMPOUNDS 


*NO-VEIN COMPOUND 


MOLD SURFACE BINDERS- tiquia 


*DRI-BOND 
*BONDITE 


\\\ 


Liquid Parting Concentrates 


KA Foundry First — by Delta. 





GRIPTITE CORE PASTE 
CORE ROD DIP OIL 


CORE OILS 
CO: BINDERS 


LIQUID RESIN BINDERS: 


155-X Fast-Dri 
168-X Fast-Dri 


191-XX Fast-Dri 


FOR SHELL MOLDS 


DELTA-Dietert Process Binder 103XX 
(For ’D” process shell cores.) 


FOR SAND: 


*Permi-Bond (sea coal replacement) 


*Sand Conditioning Oils 


*96-B Sand Release Agent 


GET THE FACTS — 


Working samples and complete literature on Delta 
Foundry Products will be sent to you on request for test 


purposes in your own foundry. 


DELTA OIL PRODUCTS CO. 


SCIENTIFICALLY CONTROLLED FOUNDRY PRODUCTS 


CIRCLE ON. 136, PAGE 7-8 


MILWAUKEE 9 
WISCONSIN 


| 








gas. During alternate 
serve bank automatica hes 
oxygen when supply i 1g 
bank is exhausted. Lind: 
ucts Co. Div., Union Carb 
bon Corp. 

CIRCLE NO. 52, PAGE 7- 


Resin metering device pumps a! 
livers measured quantities of e| 













polyester resins and hardeners in fibre 
glass fabricating operations. Delivers 
as small as 10 grams and up to 3 Ib. 
per min. Auto-Air Industries, Inc. 
CIRCLE NO. 53, PAGE 7-8 


Shell blowing machine, two-stage, ro- 
tary automatic, produces shell cores 
or shell molds. By blowing resin-coat- 
ed sand into electrically heated boxes, 
shell cores or molds, ready for use, 





are made within 30 sec. Hollow cores, 
solid cores, contoured shell molds, or 
liner cores can be made. Produces 
shell cores up to 12x20x30 in. height 
or shell molds up to 15x16x22 in. 
draw. Features include vertical or 
horizontal parting fixtures for han- 
dling hot core boxes or mold boxes; 
hydraulic system with cam controls 


* for rotation and positive indexing. 
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COLD SETTING BINDER 


APPLICATION REPORT 


Problem: 


Solution: 





Core making time was reduced 16 to 20 hours on this core with Kold- 
Set bonded sand. The mold pit shown contains 35 individual cores. 
Four ow cores, 10 tons each, make up the cope. Casting weight 
160,000 . 


A large order was taken for platen castings with a definite de- 
livery schedule to meet. Previous experiences in making’ this 
casting would prohibit maintaining this particular delivery 
promise. Excessive time in core making, core setting and 
shakeout were the problems that had to be overcome. 


KOLD-SET was used exclusively in the making of this cast- 
ing. KOLD-SET slab cores were used in the bottom of the 
pit and four (4) KOLD-SET cover cores were used as cope 
to replace the conventional dry sand cope. 


Advantages: 





modern castings 


Core making time was reduced 16 to 20 hours; oven drying re- 
duced 30%; Core setting, because of the accurate core di- 
mensions, was reduced in excess of 50% (KOLD-SET cores 
fit almost perfectly). At shakeout all cores fall free of the 
casting. Rough cleaning was eliminated; finish cleaning time 
was reduced to a minimum. 





KOLD-SET 


COLD SETTING BINDER 
ADVANTAGES 


Laboratory 
Control 





Only finest ingredients, in full measure are 
used to make Kold-Set Binder and Activator. 
Completely uniform manufacture, governed by 
scientifically controlled laboratory procedure 
makes Kold-Set consistent in quality . . . the 
unrivaled best cold-setting binder. 


Engineering 
**Know-how’’ 


G. E. Smith engineers have the broad back- 
ground of foundry experience necessary to 
apply Kold-Set to core and mold making prob- 
lems intelligently. They are backed up with a 
thoroughly qualified, service-minded engineer- 
ing and research organization. 





On the job 
Assistance 





G. E. Smith service includes “in-plant” assist- 
ance in setting up the best method for making 
cores and molds with the equipment available. 
Engineers are qualified and equipped to rec- 
ommend methods to achieve optimum results 
with Kold-Set at a minimum of expense. 


Proved 
Performance 





The Kold-Set process not only greatly speeds 
core and mold making. It has been proved in 
plant after plant to produce uniform, more 
accurate cores and molds with excellent sur- 
face and dimensional stability. It produces 
better castings at lower overall cost. 


FOR FULL TECHNICAL DATA... 


Write for Technical Bulletins 2 and 3 for the com- 
lete story on the Kold-Set process and how it can 
Brastically reduce mold, core and shakeout costs. 


G. E. SMITH, INC. 


246-B WASHINGTON ROAD 


PITTSBURGH 16, PA. 


ORIGINAL AND EXCLUSIVE MANUFACTURERS OF THE KOLD-SET PROCESS IN THE UNITED STATES. 


CIRCLE NO. 187, PAGE 7-8 











Two stations operate 180 deg from 
each other. Only manual operation is 
removal of finished shells. Produces 
up to 120 blows per hour. C&S Prod- 
ucts Co., Inc. 

CIRCLE NO. 54, PAGE 7-8 


Fork lift truck with scale attachment 
permits weighing on truck. Fork truck 
designed for close quarter work in 





freight cars and trailers features com- 
pact size and short turning radius. 
Automatic Transportation Co. 

CIRCLE NO. 55, PAGE 7-8 


Shot and grit for foundry cleaning are 
said to reduce costs. Pearlitic malle- 
able shot reported to give 10 per cent 
savings while another gives saving of 
15 per cent. Materials shipped in pal- 
letized packages. National Metal 
Abrasive Co. 
CIRCLE NO. 58, PAGE 7-8 


Better Casting Qualities 
Shown in Magnesium Alloy 


Good casting characteristics and re- 
sponse to solution heat treating and 
favorable mechanical properties have 
been achieved with a new Mg-Al-Zn 
alloy developed by the metallurgical 
laboratory of the Dow Chemical Co., 
Midland, Mich. 

The alloy, AZ81A, has been used 
in production quantities and accept- 
ed as a standard alloy by the Ameri- 
can Society for Testing Materials. It 
contains 7.6 per cent Al, 0.7 per cent 
Zn, a minimum of 0.13 Mn, and the 
balance Mg. 

Tests indicate improved levels of 
both percentage elongation and ten- 
sile strength. Minimum values for 
these properties are raised signifi- 
cantly due largely to the ease of heat 
treating. It appears to be the most 
stable of the available alloys of this 
family. 





CIRCLE NO. 138, PAGE 7-8 & 
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CUT-OFF —AUTOMATIC MACHINE 


a 
Operation Cutting off 5” square stainless steel bar stock. 








- 
Pro ect Obtain greatest number of cuts. Obtain the best finish with 
minimum amount of burn and burr. 





Use Carborundum Cut-Off Wheels DS8500 26 x 5/32 x1 
es Grading A54-R6-RR. Use bars of same diameter and same grade of 


steel. If possible, use material of one heat number. 


Measure wheel, determine number of square inches of 
p 0 abrasive consumed vs. square inches of metal cut, number of 


cuts, time per cut—cost per cut. 








Ratio 


No. Cuts on Square Inches (wheel 
l S 5 1/32" diam. Time per Cut of Abrasive Square Inches Abrasive Cost wear to 
Stainless Steel Contact Consumed of Metal Cut Per Cut metal cut) 


36 1% min. 295.52 940 $.215 1 to 3.2 





Carborundum, leader in abrasive techniques, backs 

Note up its products with trained sales representatives, a staff of competent 
field engineers and an abrasive engineering laboratory 
...all available to you to put more sense in your abrasive dollar. 





TRY ONE YOURSELF. Make your own test...in your shop, on 

your own equipment, against any cut-off wheel you're now using. You'll be 
convinced that Carborundum’s Rubber Bond Cut-Off Wheel 

outperforms any other wheel on the market. 


Here is another in the 
gonna tees e Ask your /ocal distributor... or the man from 
the Bonded Abrasives Division 

a The Carborundum 
iene keene CARBORUNDUM 


shown on the back of this page. REGISTERED TRADE MARK 
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§ Designing With Radiography: More and 
more foundries are being equipped with x-ray 
equipment, betatrons, and capsules of cobalt-60 
or radium for use in making radiographs of their 
castings. Increasing demands for radiographic 
sound castings by purchasers are behind this 
movement. As a result of having this equipment 
available, foundrymen are finding it a useful 
tool in designing the gating and risering systems 
for new casting jobs coming into their plants. 

Utilizing past experience and judgment a 
first approximation is made as to gate and riser 
size and location. An experimental casting is 
made. By radiographing castings, gates and ris- 
ers, shrinks and dirt are located. The indicated 
changes are made and the process repeated until 
the most efficient rigging is obtained that pro- 
duces a sound clean casting. Such a system is 
more efficient than the tedious practice of cut- 
ting the casting into many slices in order to 
locate troubles. 

One GMC foundry has used the radiograph 
technique with considerable success. As an ex- 
treme example they resorted to 257 radiographs 
in order to determine the most efficient system 
for a particular iron casting. Others have found 
that one radiograph tells more than a hundred 
saw cuts. If not already doing so, try this ap- 
proach on your next problem-casting. 


® Another Record: In a conversation with 
T. E. Eagan, Cooper-Bessemer Corp., at the 
Malleable Founders’ Society Technical and Op- 
erating Conference in Cleveland, he remarked 
that his appearance on the program marked the 
63d time that he has presented a talk on the 
subject of nodular cast iron. Any other con- 
tenders for this record? 


» Cermet for Thermocouple Protection Tube: 
A metal-ceramic combination of 77 per cent 
chromium and 23 per cent aluminum oxide has 
a number of properties that make it attractive 
for thermocouple protection tubes at elevated 
temperatures. This material does not begin to 
soften until temperatures go above 2800 F. Re- 
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peated intermittent immersions at 3000 F have 
been successful. Although it has good resistance 
to oxidizing atmospheres and basic slags at these 
high temperatures, acid slags will attack the 
cermet. Thermal and mechanical shock must be 
avoided. Continuous immersion in molten brass 
and bronze has been no problem for protection 
tubes made of this material. 


® Nodular Iron Technique: While down in 
Birmingham at the Southeastern Regional Found- 
ry Conference I was interested in learning about 
the International Harvester technique for mini- 
mizing magnesium losses when making nodular 


iron. By covering the ladle almost completely’ 


with a tight fitting cover and maintaining an 
argon atmosphere over the melt when the mag- 
nesium is added to the iron, the violent burning 
of the magnesium is held to a minimum. Ac- 
cording to A. P. Alexander, works manager of 
the Memphis plant, they are using only one- 
fourth as much nodulizing alloy as formerly 
when using an open ladle. Further advantages 
accrue from the great reduction in magnesium 
oxide air pollution and the improved safety re- 
sulting from elimination of the “Vesuvius” reac- 
tion normally associated with magnesium addi- 
tions to cast iron. 


§ Enameled Aluminum: New aluminum al- 
loys have been developed by the Aluminum Co. 
of America for porcelain enameling sheet and 
extruded shapes. According to word received 
from the Alcoa Research Laboratories a casting 
alloy which can be porcelain enamel coated 
will soon be available. Perhaps the cast alumin- 
um bathtub and sink with an attractive service- 
able glazed enamel finish is just around the 
corner. 


® Words of Advice: At the AFS California 
Regional, Harold E. Henderson, chairman of 
the Northern California Chapter, advised the 
visiting foundrymen “to go back to their found- 
ries and improve their sand practices . . . and 
then tell me how you did it.” 








DO YOU KNOW ? 
The ONLY complete of 


ADJUSTABL' 
and 
SELF ALIGNING 
Slip Jackets 


is manufactured by 
Products Engineering Co. 
Cape Girardeau, Mo. 


Pats. Pend. 


Type |! 
3/16” Steel 
“Eliminate 


Shifts” 

















Type Il 
V4" Steel 
“Reduce 
Crushes” 
aia Type Ill 
; V4" Steel 
. “Fewer 
ae Run-outs” 
ww 
Type IV i 
10 Gauge Steel 
VY" Transite 
“Less 
Maintenance” 
+d Type V 
{. 3/16” Steel 
V2" Transite 
4 “Lower 
Costs” 


e@ The only jacket which is adjustable 
to fit Fo so size molds—just drill 
more holes for more sizes. 

e The jacket is self-aligning with con- 
trolled flexibility. 

e All sides are replaceable and can 
be interchanged with others. 

e Transite liners are easily replaced 
with stove bolts. 

@ Metal catching lugs have been elim- 
inated so the jacket operates longer. 
Maintenance is easy as this is the 
only flexible jacket whose sides will 
lie flat while being straightened. 


For additional information write— 











Products Engineering Co. 


Cape Girardeau, Mo. 














Company 





Address 





City-Zone-State 
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YVTROV NIBRATING 
SCREENS 


VIBRATING 
SCREEN 





For 
Every 


Screening 


Problem 


SCREENING 
FEEDER 


Save time 
and money, 
effectively screen 


and separate foundry sand, 





coke, and tramp iron at controllable rates. 


Syntron Vibrating Screens provide an efficient, effective, method 
of sizing, screening and separating foundry materials—an opera- 
tion necessary in maintaining quality moulds at high production 
rates. 

Syntron Vibrating Screens are built in a wide range of sizes and 
types for every screening problem. They are easily installed and 
synchronized to production line operations. Save valuable produc- 
tion space. 

Powered by the famous Syntron Electromagnetic drive unit de- 
signed to provide maximum power for low cost effective screening 
and for long dependable service with a minimum of maintenance. 
Syntron’s years of experience in the materials handling field are 
available to you. ' 


Builders of quality equipment for more than a Quarter-Century. 


SYNTRON COMPANY 


545 Lexington Avenue 


Homer City,Penna. 
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Lindberg Engineering Co., Chicago, 
has announced two appointments. H. 
E. Pollard has been named chief en- 
gineer of the Lindberg-Fisher Div., 
manufacturers of non-ferrous melting 
furnace and O. S. Haskell, former 
sales manager for General Electric 
Furnace and Oven Div., has joined 
the Lindberg sales staff and will op- 
erate from Greenwich, Conn. 


Pittsburgh Metals Purifying Co., 
Northside, Pa., has announced the 
election of new officers: president, 
R. E. Ferree; board chairman, J. R. 
Loutzenhiser; vice-president, A. L. 
Suto; vice-president, Joseph Schucher, 
Jr. C. E. Thompson was re-elected 
secretary-treasurer. 


H. H. Blosjo . . has joined Malleable 
Iron Fittings Co., Branford, Conn., as 
process engineer. He will be respon- 
sible for all technical services at the 
firm’s steel foundry. Previously, Blos- 
jo spent 27 years as chief metallurgist 
for Minneapolis Electric Steel Cast- 
ings Co. 


John F. Torley . . former assistant 
plant superintendent for National 
Malleable & Steel Castings Co.’s Shar- 
on, Pa., plant, has been named gen- 
eral superintendent of the firm’s 
Capitol Foundry Div., Phoenix, Ariz. 


Birdsboro Steel Foundry and Machine 
Co. has announced the election of 
two new officers: B. A. Kline has 





H. H. Blosjo 











been elected assistant vice-president 
and sales manager, and J. L. Rose 
has been elected works controller. 
Each has been with the organization 
more than 30 years. 


R. W. Ruddle . . has been appoint- 
ed technical manager ot Foundry 
Services, Inc., Columbus, Ohio. He 
was head of the melting and casting 
section of the British Non-Ferrous 
Metals Research Association from 
1947 to 1957. 


J. C. Prendergast . . formerly con- 
sultant to European foundries for the 
International Cooperation Administra- 
tion, has been reassigned to Tokyo 
to develop Japanese foundry capacity. 


Orville Hoover, Jr. . . has been named 
foundry superintendent of Phillips & 
Buttorff Corp., Nashville, Tenn. He 
was previously with Wysong & Miles 
Foundry, Greensboro, N. C. 


Aubrey Bukowski . . has joined the 
casting section, Metallurgy Div., Na- 
val Research Laboratory, Washington, 
D. C. He was previously with Wehr 
Steel, Milwaukee. 


Peter J. May . . has been appointed 
manager of foundry sales for Cleve- 
land Quarries Co., Amherst, Ohio. 


John C. Wallace . . has been named 
vice-president of engineering for the 
Walworth Co., Boston. He was for- 





R. W. Ruddle 





merly vice-president and _ general 
manager of Hunt-Spiller Mfg. Corp.., 
Boston. 


J. T. Conner . . has been named an 
abrasive engineer for Sterling Grind- 
ing Wheel Co. in the Youngstown, 
Ohio, area. 


John Kempf . . has joined the techni- 
cal staff of Furane Plastics, Inc., as a 
product development manager. 





C. DeLaittre 


Minneapolis Electric Steel Castings 
Co., Minneapolis, Minn., has promot- 
ed Carter De Laittre from superin- 
tendent to works manager, and has 
named L. E. Alexander, former plant 
engineer, to succeed De Laittre as 
superintendent. 


John Matchulat . . has been promoted 
from superintendent of the crucible 
and refractories division of Electro 
Refractories and Abrasives Corp. to 
plant manager in charge of produc- 
tion. 





L. E. Alexander 


R. L. Horn . . has been appointed 
field test engineer for the Michigan 
area by the grinding wheel division 
of Electro Refractories & Abrasives 
Corp. 


Electro Metallurgical Company, divi- 
sion of Union Carbide and Carbon 
Corp., has named two new district 
managers: F, W. Hanson in Houston, 
and R. W. Wilson in Chicago. Hanson 
has been a sales and metallurgical 




















































LEMAN OVENS. 


' | turn minutes 
 (Y into money... 


Fast, efficient production of uniformly good cores and molds is vitally 
important to foundry profits. 


When you use old, out-dated core and mold ovens the minutes and 
hours lost in costly rejects and make-overs .. . the time and effort lost 
in wasted man power, the production lost In casting scrap eat your 
profits away. Modern design and exclusive advantages of Coleman 
Ovens result in immediate production economies, reducing overall 
core department costs by as much as 50%! Such savings mean in- 
creased profits anu rapid investment amortization. 


More than half a century of specialized foundry oven experience is 
your assurance that the Coleman Oven recommended to you will do 
your work to your complete satisfaction. As builders of the world’s 
only complete line of foundry ovens we have no reason to 
recommend any but the best for your purpose. Let our expe- 
rienced engineers give you practical suggestions for your particular 
requirements. 


WRITE FOR BULLETIN 54 


Coleman Transrack Ovens 


A COMPLETE RANGE OF 
TYPES AND SIZES... 

for every core baking and 

mold drying requirement: 





Coleman Car-Type Core Ovens 


THE FOUNDRY ee COMPANY 
1825 COLUMBUS ROAD CLEVELAND 13, OHIO 


Tower Ovens * Horizontal Conveyor Ovens 
Car-Type Core Ovens * Car-Type Mold Ovens 
Transrack Ovens * Rolling Drawer Ovens 
be Portable Core Ovens * Portable Mold Dryers 
ee Dielectric Core Ovens 

E 


POI eet cee oe 


| = 





WORLD’S OLDEST AND LARGEST FOUNDRY OVEN SPECIALISTS 
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rvice engineer with the firm since 
139. Wilson joined the company in 


L954, BAROID ...now offers you... Improved 


J. G. Frischkorn . . has been appoint- 
ed assistant sales manager of the 
Cleveland Tramrail Div., Cleveland 


* 
Crane & = Co., Wickliffe, | N ATION AL, 
Western Bepjonite 
NEW 


































































J. Krall 





Jackson Krall . . has been appointed 
sales manager for Milwaukee Malle- 
able & Grey Iron Works, Milwaukee. 
For the past seven years he has rep- 
resented the firm in Michigan and 


Ohio. 


Peter Iaffaldano . . has been appoint- 
ed a field engineer assigned to Nor- 
ton Co.’s Cleveland district office. 





Lawrence De Giso . . has been ap- 
pointed a sales representative in the 


Chicago area by Lewis-Shepard Prod- | ATIONAL Western Bentonite a 
ucts, Inc., Watertown, Mass. own and accepted by big foundries 
mein A Waeetk tne tedey and big bentonite users the country 
engineer, American Radiator & Stand- Over, ROW COMES to you foundrymen 
| . . . an improved, better product, in a 


New Bag. 


NATIONAL Western Bentonite, 
enjoys a reputation for uniform high 
quality and better properties to make 
good sand molds. 


Through constant research in their 
own laboratories, Baroid is able to con- 
tinually improve NATIONAL Western 
Bentonite and assure foundrymen of 
the highest quality product. 





E. A. Kooper Available to you through better 
foundry suppliers everywhere. Write 
ard Sanitary Corp., Bayonne, N. J., today for specifications and prices. 


has been named development engi- 
neer, Gray Iron Research Institute, 
Inc., Columbus, Ohio. 


U. S. Hoffman Machinery Corp., New *Trademark Registered U. S. Patent Office. 
York, has announced two new ap- 
pointments: L. S. List has been named 
manager of the air appliance depart- 
ment, and Raymond Boyd, Jr., has 
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BAROID 


PETRO BOND 


Bonds Sand WITHOUT Water 


new from 


for .. . Precision Casting with 


Conventional Foundry Equipment 


M 


OLDING SANDS containing PETRO 
BOND as the bonding agent use oil 
instead of water. This permits the use 
of much finer sands with lower perme- 
ability than can be used with molding 
sands containing water—assuring pre- 
cision castings —with all ordinary 
foundry equipment. ; 


PETRO BOND by BAROID is a 
formulated bonding agent that bonds 
sand in the presence of oil. PETRO 
BOND allows the foundryman to bond 
sands without using water. Water has, 
heretofore, necessitated high perme- 
ability in ordinary molds to aid in 
venting gases. 

























Send today for your free copy of 
folder giving additional detailed infor- 
mation describing PETRO BOND. 








* e 




































been named man: e 
trial divisions and | 


indus- 
erations. 


Grayson K. Bailey sol | Amer- 
ican Fire Clay & Prod Can- 
field, Ohio, as a sales for 
Illinois, Indiana, Wiscons vest- 
ern Michigan. He was fo vith 


Blastcrete Service Sales, Inc 





C. F. Menzer 


Charles F. Menzer . . has been ap- 


| pointed works manager of Alloy Steel 


Casting Co., Southampton, Pa. He 
was formerly chief quality control en- 
gineer for Cooper Alloy Co. 


Joseph B. Gutenkunst . . has been 
elected president-treasurer of Mil- 
waukee Malleable & Grey Iron Works 
to fill the post left vacant by the 
death of his brother, C. A. Guten- 
kunst, Jr. Both men had shared the 
general management of the firm since 
1931. William R. Kerner was also 
elected secretary of the company and 
F. A. Preiss elected assistant 
secretary-treasurer. 


Milo L. Phillips . . has been named 
sales manager of Alloys & Chemicals 


was 





M. L. Phillips 


Mfg. Co., Inc., Cleveland. He was 
formerly in sales and foundry consult- 
ing for Wm. F. Jobbins Co. 


B. J. Alperin . . has been named 
development ergineer for the Ap- 
plied Research and Development Lab- 
oratory of General Electric Co.'s 


a 
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: BETTER PRODUCTS SECTION 


casting minus only .2% of 
peing 100% conductive. 
AS LITTLE AS 0.005 % 
(2144 gram cartridge) Tre- 
fines high temperature 
copper, brass, bronze, an 
nickel-silver, producing 4 
sounder, more uniform 
asting. on 

: THE SALTS of Lithium, 
Carbonate and Chloride 
benefit the heat pc reste 
by lowering bath melting 
points. ‘ 

s your foundry using 
osthem’ Our banks of 
electrolytic cells can “~ 
ply experimental oe 
commercial tons. Sen be 
details of actual foundry 


tests. 













(ADVERTISEMENT) 


wis. 





AUKEE, 2 
PHOTO COURTESY AMPCO METAL, INC., MILW 
ent 


% ; S | {ithium Firm 
LITHIUM DE OXIDIZE Lithium 
CASTING | Doubles Sales 


htained | for 9 Months 


Lithium Corporatio 
America, Minneapolis, repo 
ed Thursday that in the firs 
nine months of 1956 its net 
sales were more than double 
those in the same 1955 period 

Herbert W. Rogers, presi- 


dent, in a report to. swe" 


only 


“= HUGE COPPER 
* 99.8% Conductivity 0 


ei f the ring 
col RS ial | As-cast weight of tne 
p first, MINNEAPOLIS wen’ was 1800 Ibs. Appt oximate 
ye) Ampco Metal, pat Por jh | as-cast size 1s 5 .D., 
and |, waukee, Wis.,obtained igh | eck. 
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zi structural soundness 4& 
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LITHIUM CORPORATION 
OF AMERICA, INC. 


2605 RAND TOWER, MINNEAPOLIS 2, MINN. 


PROCESSORS OF LITHIUM METAL « METAL DISPERSIONS 
METAL DERIVATIVES: Amide « Hydride 
SALTS: Bromide « Carbonate « Chioride « Hydroxide « Nitrate 
SPECIAL COMPOUNDS: Aluminate « Borate « Borosilicate » Cobaltite» Manganite PLANTS: St. Louis Park, Minnesota + Bessemer City, N. C. 
Molybdate « Silicate « Titanate « Zirconate « Zirconium Silicate RESEARCH LABORATORY: St. Louis Park, Minnesota 
CIRCLE NO. 143, PAGE 7-8 


BRANCH SALES OFFICES: New York « Chicago « Bessemer City, N. C. 


MINES: Keystone, Custer, Hill City, South Dakota « Bessemer City, N.C. 
Cat Lake, Manitoba « Amos Area, Quebec 
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Foundry Department. He was pre- 
viously non-ferrous metallurgist at the 
company’s Erie foundries. 


A. W. Gruer, Jr. . . has been appoint- 
ed to the executive staff of Caronde- 
let Foundry Co., St. Louis, as man- 
ager of sales and marketing. He was 





A. W. Gruer, Jr. 


previously director of marketing re- 
search for Cessna Aircraft Co. 


G. Blair Sheers . . president-general 
manager of Standard Horse Nail 
Corp., New Brighton, Pa., was named 
“Man of the Year” by the Upper Bea- 
ver Valley Junior Chamber of Com- 
merce. 


Baldwin-Lima-Hamilton Corp. has 
named Charles Freundlich and N. C. 
Peskin as sales engineers for Baldwin 
testing machines in New England. 


W. B. Summers . . has been trans- 
ferred to Carborundum Co.’s Cleve- 
land-Pittsburgh district as coated ab- 
rasives field sales manager. He 
formerly held the same position on the 
Pacific coast. 


Lloyd C. Farquhar . . past director of 
the American Foundrymen’s Society 
and works manager of American Steel 
Foundries East St. Louis, Ill., plant 
since 1929, has retired. 


John A. Krum . . has been named 
Cincinnati district sales manager for 
Pickands Mather & Co. He was for- 
merly associated with the company’s 
Cleveland sales office. 


J. A. Gable . . has been named Na- 
tional Crucible Co. representative for 
Detroit and for the state of Ohio. 








MORE FACTS on all products, literature, 
and services shown in the advertise- 
ments and listed in Products & Processes 
and in For the Asking can be obtained 
by using the handy Reader Service 
cards, pages 7-8. 
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“lake tL prom Me... 
13,000 FOUNDRIES atl over the world... 
can’t be wrong! 


In ALL sections of the world . . . wherever there are 
foundries . . . you will find high-quality castings 
produced with Sterling Rolled Steel Flasks. More than 
13,000 foundries use Sterlings for greater efficiency, 
longer life and more profitable foundry operation. 

And they continue to specify Sterlings 

whenever more flasks are needed. 


Sterling Flasks have the strength and 

rigidity to resist distortion and to take hard, everyday 
punishment. They are fabricated from special hot rolled 
steel channel, having a tensile strength of 

70,000 p.s.i. and with controlled carbon 

content and copper bearing. That’s why they retain their 
rigidity and accuracy over a long period of years. 
Available in a variety of styles and shapes. 

Write for Sterling Catalog No. 69A. 











FOUNDRY EQUIPMENT 





No. DF4-S 
Heavy Duty 
Wheelbarrow 


No. 110 
Core Truck 


Standard 
Hardened Steel 
Ground 
Bushing 


Stub Pin 
Shift-proof 


Style X 
Core Plate 


STERLING WHEELBARROW COMPANY (WoRLD W 
Main Office and Plant: 
MILWAUKEE 14, WISCONSIN, U. S. A. 


\OE 


THE 
STERLING 
LINE: 


Standard Flasks 
Heavy Duty Flasks 
Stack Molding Flasks 
Steel Flask Bars 
Flask Clamps 
Clamping Bars 
Pins and Bushings 
Steel Core Plates 
Bottom Boards 
Squeeze-in Boards 
Bands 

Upsets 

Slag Buggies 


Heavy Duty 
Wheelbarrows 


General 


Wheelbarrows 


Core Trucks 
Casting Carts 
Casting Trucks 


Pneumatic and 
Steel Wheels 


Casters 


‘a 
C 
L 
O 
C 
O 
C 
XO 
L 
L 
L 
‘a 
L 
L) 
O 
O 
CL) 
C 
L 
C 


SERVICE 
> 4 Subsidiary Company: 





ERLING FOUNDRY SPECIALTIES LTD., ENGLAND 
ALES OFFICES AT LONDON AND BEDFORD 
CTORIES AT BEDFORD AND JARROW-ON-TYNE 





Manufacturers of Foundry Equipment for Almost Half a Century! 





Steam Heat Treating Gives 
Parts Scale-Free Finish 


@ Savings in tempering, annealing 
and stress-relieving of ferrous and 
non-ferrous parts have been realized 
through the use of steam atmosphere 
heat treating. In addition, it is 
claimed that machining and wearing 
qualities have been improved. 

The furnace used is a batch-type 
unit designed for steam-atmosphere 
treating by electric heat and forced 
convection at temperatures up to 
1250 F. For continuous production 
work about 50 Ib. of steam is used 
hourly. The steam can come from 
either a plant line or a small steam 
generator. The steam feeds through 
an inlet in the furnace bottom and 
exhausts through a flapper valve in 
the lid. Electric heating is obtained 
by a continuous run of heavy-gage 
spiral wire surrounding the work 
space. A fan provides forced convec- 
tion and uniform heating. 

After the work has been loaded, 
the furnace is brought to 650-750 F 
which preheats the work and _pre- 
vents condensation of steam. Auto- 
matic controls hold the preheat tem- 
perature for 30 min while injected 
steam purges air from the work cham- 
ber. The load is then heated to soak 
temperature and held automatically 
for the specified time. Following 
soaking, the work may be either air- 
cooled or oil-quenched. When han- 
dling non-ferrous materials which re- 
quire lower soak temperatures, the 
furnace may be purged as low as 
400 F and parts are often quenched 
in water. 

Steel parts come out of the steam 
atmosphere clean and free from scale. 
During heat treatment, the steam 
forms a tightly-adhering blue oxide 
coating which protects the part. In 
a 80-min cycle at 1025 F, a coating 
0.0001 in. is deposited. 

The oxide coating has in itself a 
certain amount of resistance to cor- 
rosion. When the part is dipped in 
oil or other rust preventative, the 
oxide coating provides a highly re- 
tentive surface so that the corrosion 
resistance is said to be no less than 
if chemically oxidized. 

If plating is required following heat 
treating, the oxide film is removed 
with a short pickle. 

Brass and bronze parts are said 
to come out clean enough so that 
often additional chemical cleaning is 
unnecessary. Parts to be plated re- 
quire only a bright dip to remove 
the slight discoloration. F. L. Spang- 
ler, Leeds & Northrup Co. 
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These good customers 


and friends 


. will join with us in an informative exhibit 
which will be on display at the Gist Casting 
Congress and First Engineered Castings Show 
to be held by the American Foundrymen’s 
Society in Cincinnati, Ohio on May 6 to 10. 


| ACME ALUMINUM FOUNDRY 














ELECTRIC STEEL CASTINGS CO. 





DEE BRASS FOUNDRY 


NATIONAL ENGINEERING CO. 





You are invited 


... to take advantage of the interesting and help- 
ful data on casting design and production which 
these companies will provide in connection with 
their products. The theme of the exhibit will be 
Cast to Shape. We join with the society and our in- / 
dustry in participating in a program designed to... m CASTINGS . 
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Cc. V. Nass Elected to 
Presidency of F. E. F. 


@ “Let’s Look ahead” was the theme 
the Tenth Annual College-Indus- 

y Conference of the Foundry Edu- 
ational Foundation held March 13- 
14 at the Hotel Cleveland. The prob- 
lem suggested by the meetings’s 
theme, and whose solution is the 
foundation’s purpose, is the recruiting 
and training of engineers. 

President J. H. Smith, Central 
Foundry Div., General Motors Corp., 
reported in an address at the annual 
meeting that the development of the 
engineering educational program in 
cast metals continues at the 16 col- 
leges and universities participating 
in the F.E.F. program. He stated that 
155 scholarships were awarded by 
these schools during the first semester 
of the current school year and that 
157 have been awarded so far during 
the second semester. 

A decline in the number of students 
enrolled in foundry courses was noted 
in Smith’s address. During the present 
school year, he reported, 4,772 stu- 
dents are enrolled in foundry courses, 
while 5,973 were enrolled a year 
ago. The decrease was attributed to 
revised curriculums at the F.E.F. 
schools. Smith noted, however, that 
while some shop courses usually of- 
fered at freshman and sophomore lev- 
el were discontinued, enrollment in 
more advanced courses had increased. 

Development of cast metals train- 
ing in the F.E.F. schools was _ bol- 
stered by their investment of a total 
of $105,550 in foundry laboratory 
facilities during the past year, Smith 
reported. A total of 73 faculty mem- 
bers are now engaged in teaching 
foundry courses, three more than the 
previous year’s report. 

The meeting was also the occasion 
for the election of new officers and 
trustees for the organization. New 
officers are: C. V. Nass, president; 
F. X. Bujold, vice-president. E. M. 
Knapp, secretary-treasurer; and E. J. 
Walsh, executive director, were re- 
elected. New trustees are: T. T. 
Lloyd, R. M. Hill, A. V. Martens, 
W. O. Vedder, Phillip Lankford, R. 
P. Brewer, P. F. Bauer, Lloyd Mc- 
Neil, J. H. Johnston, C. H. Ker, and 
R. B. Parker. 

C. V. Nass, Beardsley & Piper Div., 
Pettibone Mulliken Corp., presided 
at Wednesday's opening session and 
F.E.F. President J. H. Smith, Central 
Foundry Div., General Motors Corp., 
gave the welcoming address. 

Principal speaker of the opening 
session was Richard Meloy, market- 
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Automatic Core 7 e 
Draw Machines, SP-500 Serie 





SUTTER SP-221 ‘‘Mechanicore’’ 


Dual Head Automatic Core Blower 


Automatically blows up to 250 cycles per 
hour. Two refill stations . . . one head blows 
as the other refills. Use 2 heads for double 
production on same core, or blow 2 different 
cores with 2 different sands. Core box transfer 
device, automatic double rollover and core 
draw, core push-out device and core elevat- 
ing device available (illustrated). Maximum 
core box sizes—Double Head: 32” x 16” x 10”; 
Single Head: 32” x 30” x 10”. Maximum core 
weight 125 pounds. 





Completely automatic cycle boosts core pro- 
duction and provides uniform quality. Opera- 
tor places core dryer, dryer is clamped, box 
rolled over and core drawn automatically. 
When used with blower, operator easily 
handles both. Three standard and heavy duty 
models; heavy duty also available with side 
draw-backs. A variety of sizes and models to 
suit your application. 








SUTTER SP-1300 and SP-1400 
Automatic Shell Core Blowing Machines 


Blows and cures high quality precision cores, 
solid or hollow, at up to 90 cycles per hour. 
Controlled gas pattern heating. Positive strip- 
ping. Rock down, bottom blow. Unskilled 
operators produce precision cores with this 
equipment. Core box sizes—SP-1300: 24” x 
14” x 10”; SP-1400: 38” x 18” x 10’. 





SP-1000 and SP-1100 
Automatic Shell Molding Machines 


Features include rollover assembly, large 
resin sand bin, spray frame assembly, elec- 
trically and air operated control panel and 
choice of gas or electrically heated pattern 
and oven. All electric and pneumatic circuits 
conform to J.I.C. standards. Maximum pattern 
sizes—SP-1000: 30” x 20” x 6”; SP-1100: 
41” x 26” x 12”. Bonding machines available. 


Please write for technical bulletins on above equipment 



















































a 


SHELL CORE and MOLD BLOWERS 


Now .. . a two-station fully automatic machine that’s designed to produce 
shells or sets of shells at up to 90 cycles per hour! The new Sutter 
SP-1500 and 1550 machines produce smooth, precision shell cores 
or molds, fully cured, ready for immediate use at the molding line. These 
machines save man-hours, fuel, rehandling, breakage, cleaning and 
overall costs . . . and produce better castings. 












Multiple stations allow faster cycling of shell patterns between the blow 
and the cure and strip stations. Shell take-out and pattern spray equip- 
ment are standard on both units. All electrical, gas and pneumatic 
equipment conforms to both J.I.C. and national safety standards. Maxi- 
mum pattern sizes: SP-1500: 36” x 27” x 10”; SP-1550: 26” x 20” x 10”. 
Write or call now for complete information on this revolutionary step 
toward new foundry practices. 


SUTTER PRODUCTS CO. 


407 HADLEY STREET e HOLLY, MICHIGAN 


Designers and manufacturers 
of foundry machines and equipment. 









ing director, G Founders’ So- 


ciety, who spol “Marketing 
Aspects of Engi ducation in 
Cast Metals.” Mar} i new in- 
gredient in the in the force 
that is developing ducts for 
the foundry indust1 ngineer- 
ing students must « under- 
stand its importance, stated. 
He also discussed the G >. survey 
of design engineers which | that 
85 per cent of designers ned 
wanted more information a ist- 
ings. 


Luncheon speaker Colin 
chael, Machine Design mag 
identified the design engineer 
key man whose decision 1S import 
to the castings industry in his spe¢ 
on “Training Engineering Students i 
Cast Metals.” Foundries can perforn 
an important bit of self-service by) 
furnishing data and sample castings 
as examples for instructors in such 
subjects as machine design, he said. 

Feature presentation on Wednes- 
day afternoon was a panel discussion 
of “Training Engineering Students in 
Cast Metals,” which was moderated 
by G. K. Dreher, Steel Founders’ 
Society of America. 

Panelists and their subjects were: 
W. C. Jeffery, university of Alabama, 
“The Development of Student Inter- 
est in Cast Metals;” C. S. Crouse, 
University of Kentucky, “Teaching 
Cast Metals in Engineering Curricula;” 
B. W. Niebel, Pennsylvania State Uni- 
versity, “Industrial Activities on the 
Campus;” J. F. Wallace, Case Insti- 
tute of Technology, “The Develop 
ment of Scientific Literature in Cast 
Metals.” 

Feature speaker at the annual ban- 
quet on Wednesday evening was Dr. 
R. C. S. Young who spoke on “Why 
I am an American.” Dr. Young ap- 
peared through the courtesy of Gen- 
eral Motors Corp. 

The concluding activity of the con- 
ference was a panel discussion enti- 
tled “The Engineering Graduate 
Moves into the Foundry Industry.” 
The discussion was moderated by H. 
F. Taylor, Massachusetts Institute of 
Technology. 

Panelists and their subjects were: 
H. P. Skamser, Michigan State Uni- 
versity, “Recruiting Engineering Grad- 
uates;” D. C. Ekey, Lebanon Steel 
Foundry, Lebanon, Pa., “Training 
Young Engineers in the Foundry In- 
dustry;” W. M. Dalton, Dalton Found- 
ries, Warsaw, Ind., “The Utilization 
of Engineers in the Foundry Indus- 
try;” B. C. Yearley, National Malle- 
able and Steel Castings Co., Cleve- 
land, “Growth and Development of 
Engineers in Industry.” 
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MAKE CUPOLA ADDITIONS 
FAST...EASY...ACCURATE 


with “EM” Ferro-Alloy Briquets 


Four KINDS of “EM” briquets are 
available for cupola additions: Chro- 
mium, Ferromanganese, Silicoman- 
ganese, and Silicon. 

Three types of shipment are offered 
to meet the varied needs of the foun- 
dry industry: packed on pallets, pack- 
ed in 250-lb. bags, or bulk. 

Pallets facilitate handling, storage, 
and inventory control, and can be 
moved either by lift truck or overhead 
crane. 

To aid in control of composition, 
each “EM” briquet contains a definite 
weight of alloying metal and is de- 
signed to minimize oxidation loss. 

For further information on how 
“EM” briquets can help you, contact 
the ELECTROMET office in your area. 


Ask for booklet “Briquetted Alloys, 


for the Iron Foundry Industry.” 


ELECTRO METALLURGICAL 
COMPANY 
A Division of 
Union Carbide and Carbon Corporation 
30 E. 42nd Street (148 New York a 
Offices: Birmingham « Chicago + Cleveland 


Detroit * Houston « Los Angeles 
Phillipsburg, N. J. « Pittsburgh « San Francisco 


In Canada: Electro Metallurgical Company, 
Division of Union Carbide Canada Limited, 
Welland, Ontario 


METALS DO MORE ALL THE TIME 
.. + THANKS TO ALLOYS 


Electromet 


Trade-Mark 





FERRO-ALLOYS AND METALS 


The terms “Electromet” and “EM” are registered 
trade-marks of Union Carbide. 
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“EM” briquets contain exact weights of the alloying 
elements and thus make exact cupola additions easy. 
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committees 
in action 


® All the trustees of the AFS Training 
& Research Institute were present for 
their second meeting on Feb. 24 in 
Point Clear, Ala. By unanimous vote 
a number of important decisions 
started the Institute program on its 
new path. S. C. Massari was appoint- 
ed Director of the Institute and in- 
structed by the trustees to employ a 
qualified educator to serve as Super- 
visor of Training. 

During 1957 training courses have 
been scheduled in Industrial Engi- 
neering, Foundry Sand and Cupola 
Melting of Ferrous Metals. The next 
meeting of the Institute Trustees was 
scheduled for May 9 in Cincinnati. 


® An interesting presentation at the 
6lst Castings Congress will cover liq- 
uid quenching of malleable iron; also 
the Promal process and Z metal. These 
plans were formulated in Chicago on 
Feb. 1 by the Pearlitic Malleable 
Committee. In spite of considerable 
work the committee has been unable 
to come up with a satisfactory impact 
test procedure for malleable iron. Not 
prone to give up, however, commit- 
tee effort in this field will continue. 
Chairman R. W. Heine summarized 
the hardenability work being conduct- 
ed at the University of Wisconsin. 
As the result of running Jominy end 
quench hardenability tests on pearlitic 
malleable Heine has discovered that: 

(1) Hardenability was uniform for the 
various samples submitted by the 
cooperating foundries. 

(2) An increase in hardenability of 
manganese alloyed irons was in- 
dicated. 

(3) The lowest hardenability values 
were obtained on a low silicon, 
manganese, chromium iron. 


® Another Casting Clinic, so 
popular at the 1956 annual AFS 
meeting, was planned for the 6lst 
Castings Congress by the Brass & 
Bronze Division Program and Papers 
Committee at their meeting in Buf- 
falo on Feb. 1. At this Clinic, F. L. 
Riddell will lead discussion on gating; 
George Watson on sand; and R. A. 
Colton will handle castings design. 
Several other members will supply 
case histories. 

The committee devoted the final 
period of its meeting to planning the 
agenda of papers desired for the 
1958 convention. 


® In order to determine the extent and 
nature of centrifugal casting opera- 
tions in this country, the Centrifugal 





Casting Committee is sending a ques- 
tionnaire to all companies engaged 
in this type of production. The re- 
sults of this survey will be used to 
guide future activities. 


® Progress continues on the prepara- 
tion of the “Radiation Protection Man- 
ual” by the Radiation Protection Com- 
mittee. Another chapter entitled 
“Internal Indicators of Radiation Ex- 
posure” has been completed. The ex- 
cellent material contained in this 
chapter is indicated by the following 
summary which appears at the end of 
the chapter: 
1) The complete blood examination 
should be more before employ- 
ment, during employment (every 
two or three months), and after 
termination of employment in ra- 
diation exposure. 
) Examination of blood, bone mar- 
row and urine should not be de- 
pended upon to indicate early ra- 
diation exposure. 
The chief value of markedly ab- 
normal blood, etc., findings would 
be to confirm that radiation expo- 
sure has already taken place. 
The chief value of pre-employment 
and periodic complete blood counts 
is to enable exclusion or removal 
from radiation exposure of those 
who should be considered sucepti- 
ble because of their blood pictures. 
) Interval health histories and sym- 
ptomatology are just as important 
as blood examinations in detecting 
early indications of radiation expo- 
sure. 
The best and safest system of radia- 
tion protection is achieved pri- 
marily through engineering control 
supplemented by medical control. 


to 
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Coating of Boride Reduces 
Attack by Molten Aluminum 


Protection of iron and steel parts 
against corrosive attack by liquid alu- 
minum has been achieved by a boride 
coating. It is expected to facilitate 
the continuous processing and_pro- 
duction of aluminum die castings. 

The coating, announced by Penn- 
Texas Corp., consists of a boride base 
material which has excellent oxidation 
resistance up to 1800 F. It can be 
applied to a variety of steel and 
cast iron parts. Mild steel gives a 
better bond than stainless steel but 
the material can be deposited on a 
variety of stainless. 

The boride coating is available as 
rods, 1 in. long and 1/8-in. in diam- 
eter. The rods are fed directly into 
a flame-spray gun. However, the ap- 
plication must be slow and accurate. 

Transfer troughs when boride coat- 
ed can withstand attack by streams 
of molten aluminum for long periods. 
Other applications have been made 
to wheels and pulleys for guiding 
steel wire through liquid aluminum. 








IMPROVE MACHINABILITY 
OF GRAY IRON 


.. eliminate hard spots 


with SMZ alloy 


The chill blocks at the right clearly 
show how the chilling properties of 
gray iron are sharply reduced by small 
ladle additions of SMZ alloy, a strong 
graphitizing inoculant containing sili- 
con, manganese, and zirconium. The 
blocks were poured from a 3.15 per 
cent carbon, 1.80 per cent silicon iron. 
Additions of 5, 8, and 16 pounds of 
SMZ alloy per ton (0.15, 0.25, and 0.50 
per cent silicon) progressively reduced 
the chill depth from 1.09 in. for the 
untreated iron to 0.19 in. for the iron 
which received the heaviest addition. 
The exceptional ability of SMZ al- 
loy to eliminate chill in corners and 
thin sections vastly improves the ma- 
chinability of iron. Foundries have 
reported that inoculating iron with 
SMZ alloy increases the machining 
rate by as muchas 25 per cent. As little 
as 2 to 4 pounds of the inoculant are 
sufficient to eliminate hard corners 
and edges in light castings. For hard- 
er irons of low carbon and silicon con- 
tents a larger addition of the alloy 
may be required. 
Write or phone your 
nearest ELECTROMET 
office for more infor- 
mation on this impor- 
tant ladle-addition 
alloy. Ask for the book- 
let, SMZ Alloy—An 
Inoculant for Cast , 
Iron. An ELECTROMET representative 
will also be glad to give you all the tech- 
nical details. 
Offices: Birmingham, Chicago, Cleveland, 
Detroit, Houston, Los Angeles, Phillipsburg, 
N. J., and San Francisco. In Canada: Electro 


Metallurgical Company, Division of Union 
Carbide Canada Limited, Welland, Ontario. 





ELECTRO METALLURGICAL 
COMPANY 
A Division of 
Union Carbide and Carbon Corporation 


30 E.42nd Street [Tq_ New York17,N.Y. 


Ba lexeleneyantelt 


The terms “‘Electromet” and “SMZ” are 
registered trade-marks of Union Carbide. 





“SMZ” Alloy —lb. per ton 
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The newest of all cold setting core 


binders—now available from HOUGHTON 


All you need for the best and quickest cores you’ve 
ever made: Dry sand, free of clay; QuIK-SETT, and 
Qur1K-SETT ACCELERATOR. 

Treated sand can go right into core boxes. Pack 
it in by hand. Don’t worry about dimensions. 
Qu1k-Sett takes and holds the core box shape. 
Baking has no effect whatever on dimensions. Mini- 
mum reinforcing needed. 


HY-TEN 
QUIK-SETT... 


products of... 


Baking takes just half the normal time. 

QuIk-SETT cores are strong. They stand up well 
to the shock of molten metal, yet shake out quick 
and clean. The finish they leave is smoother and 
better than ever before possible with sand cores. 
Get full information by calling your Houghton Man 
—or write E. F. Houghton & Co., 303 West Lehigh 
Avenue, Philadelphia 33, Pa. 







Ready to give you 
on-the-job service... 
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Canadian gratitude 


# On behalf of the Metal Trades 
Section, Canadian Manufacturers’ 
Assoc. (British Columbia Div.) I wish 
to express our deep appreciation for 
the cooperation, advice and assistance 
received from the American Found- 
rymen’s Society in persuading City 
Hall to grant certain concessions to 
foundry operators in the matter of 
air pollution control. 

As a result of the excellent work 
carried out by H. J. Weber, AFS Di- 
rector of Safety, Hygiene and Air 
Pollution Control, and your Chapter 
Chairman, C. C. Smith, the authori- 
ties have seen fit to make certain revi- 
sions to the existing by-law, under 
which foundry operators now receive 
special consideration (by the removal 
of the Ringellman chart and a new 
method of measuring emission). 

The untiring efforts of Mr. Weber 
and his expert knowledge of smoke 
control contributed greatly to the 
satisfactory outcome of the negotia- 
tions. I take this opportunity of ex- 
pressing our gratitude to him and 
the AFS. 

C. Spink, Sec. 
Metal Trades Sec. 
Canadian Manufacturers’ Assoc. 


Nice work, Herb.—Editor 
there'll always be a Scotland 


= I was shocked to note from the 
article “Warm Blast Cupolas” in your 
January issue that Messrs. John Lang 
& Sons, Ltd. are located at Johnstone, 
England. John Lang & Sons are def- 
initely a Scottish firm and would nev- 
er claim to be an English company, 
since Johnstone is less than ten miles 
from Glasgow. 

If you would kindly correct this 
error, we will try to keep down our 
desire to sharpen up our Claymores. 

JoHN BELL 
Albert Smith & Co. 
Glasgow, Scotland 


This error was noted and corrected 
in Pouring Off the Heat, April issue. 
Again our apologies.—Editor. 





Answer questions by sending 
for data describing the newest 
products and processes. Order 
now by using the cards on page 
7-8. 
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for dependable, low cost 











mold and core production... 


Always specify... 


Whether you're interested in short runs or mass- 
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for every job in Osborn’'s. complete line of Foundry 
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production facilities— always specify... OSBORN. 









aero | 


Tat 


44 


/ 
eh 


\ 





fas 


~ 


w. 

















$ 
z 


REASONS WHY 
FOUNDRYMEN 
SPECIFY OSBORN 


+ TolUialeo my -Velolivet-tilela) 


Unequalled experience in both short run and mass- 
production applications makes Osborn the best qualified 
to recommend methods and equipment for outstanding 
results. 





LO TUT Tita ar taleit-letdeia— 


Osborn craftsmen are experienced in the precise manu- 
facture of foundry machines. Through the use of jigs 
and fixtures, continuous, dependable performance with a 
minimum of maintenance is assured. 


PXohe-Valet—re Ml —talelial-1-lalale 


Working closely with the industry for over half a cen- 
tury, Osborn engineers have acquired the practical expe- 
rience so necessary in the development of new methods 
and machinery to increase foundry production . . . 
lower foundry costs. 








Cleveland 14, Ohio 


THe Ossorn Manuracturinc Company SSBO RN 
5401 Hamilton Avenue 











Notch Ductility of Malleable Irons 

G. A. Sandoz, N. C. Howells, H. F. 
Bishop, and W. S. Pellini (U. S. Naval 
Research Laboratory). 24 p. Office of 
Technical Services, U. S. Department 
of Commerce, Washington 25. 1956. 75c. 


The notch ductility of malleable irons 
was investigated for conditions entailing 
the presence of sharp notches. The drop- 
weight test was used to establish nil 
ductility transition temperatures and the 
explosion crack-starter test was applied 
to establish the resistance to fracture 
propagation at temperatures above the 
NDT temperature. The results obtained 
from these tests were correlated with 
Charpy V notch tests. NRL R 4725. 


A Practical Guide to the Design of 
Gray Iron Castings for Engineering Pur- 
poses . . (translation from the French) 
56 p. The Council of Ironfoundry Asso- 
ciations, 14, Pall Mall, London, S.W.1, 
England. 1956. $2. 

Prepared to help the designer under- 
stand the problems of the foundryman 
and thus help them work together to 
produce a_ satisfactory casting at the 
lowest possible cost. Four chapters in- 
clude: 1. the properties of gray cast 
iron; 2. rules for sound design governed 
by structural factors; 3. design and feed- 
ing; and 4. design for reliable and 
economical molding. 104 line drawings, 
bibliography. 


Yearbook of the American Bureau of 
(International) Metal Statistics . . 127 p. 
American Bureau of Metal Statistics, 50 
Broadway, New York 4. 1956. $3. 

This thirty-fifth annual issue reports 
for 1955 and prior years production and 
other economic statistics on worldwide 
basis for copper, lead, zinc, aluminum, 
gold, silver, tin, antimony, bauxite, cad- 
mium, cobalt, magnesium, molybdenum, 
nickel, and platinum. Also contains ta- 
bles of metal prices and lists of metal- 
lurgical plants and their capacities. Of 
interest to manufacturers and distribu- 
tors of metal products and analysts of 
metal markets. 


ASME Handbook: Engineering Tables . 
Jesse Huckert (ed.) 704 p. Sponsored by 
the Metals Engineering Handbook Board 
of the American Society of Mechanical 
Engineers. McGraw-Hill Book Co., Inc., 
330 W. 42nd St., New York 36. 1956. 
$12. 

One of the four volumes comprising 
the ASME Handbook, this book is ar- 
ranged in 15 sections, grouping together 
tables which apply to the design of 
specific parts. It covers such subjects as 
bar stock and shafting; bearings; spur, 
helical and herringbone, bevel and worm 
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converter powered furnaces mean flexible melting 


For Precision Casting 


Converter powered Ajax-Northrup furnaces have been the birthplace for just about 

every important alloy discovered in the last quarter-century. But the same economy and 
flexibility that make them a laboratory necessity make them just as impcr ant io 

indusiry. In fact, many of today’s best known precision casting com ocro3 «ere started 
with a single Ajax-Northrup high frequency furnace powered by a spark gap converter. 





One of the most successful, Precision Metalsmiths, Inc., Cleveland, Ohio, still 

finds converter powered furnaces ideal for all melting. Because heating must be fast, 
and the resultant alloys must be pure, high frequency induction heat is the 

only answer. And the large variety of alloys to be melted—some 92 different ferrous and 
non-ferrous alloys—makes converter operation highly desirable. The company’s four 
furnaces could be powered by a single motor-generator set. But powering each 

furnace with an individual spark gap converter achieves maximum efficiency and 
versatility at minimum cost. 


Precision Metalsmiths’ need for flexibility is not altogether typical. But it does serve to 
underscore the undeniable advantages of converter powered Ajax-Northrup furnaces for 
precision castings. Additional details on how converter powered high frequency 

induction furnaces could improve your operation, are available from 

Ajax Electrothermic Corp., Trenton 5, New Jersey. Request Bulletins 14-B and 27-B. 


Associated Companies: Ajax Electric Company — Ajax Engineering Corporation 


5 SINCE 1916 





INDUCTION HEATING-MELTING 
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Knight services 
include: 


Foundry 
Engineering 
. 
Architectural 
Engineering 
Construction 
Management 


Organization 
Management 
Industrial 
Engineering 
Wage sinactiees 
Cost Contre! 
Standard Costs 
Flexible Sedgetiog 
Prodection Control 
Modernization 


Mechanization 


7 
Methods 
. 
Materials Handling 
J 
Automation 


Survey of Facilities 





Knight-Engineered 
MODERNIZATION PROGRAM 





IS INSTALLED 


WITHOUT INTERRUPTING PLANT OPERATION- 
AND RESULTS IN INCREASED OUTPUT OF 334% 


This successful program was put into operation—step by step— 
without substantial interference to existing production. Continued 
operations during the modernization process were made possible by 
careful scheduling of necessary changes. 

Modernization was accomplished without an increase in floor space 
and resulted in improved product quality, better working conditions, 
and a stronger competitive position for the company.” 


This plant is a good place to work. 


Whatever your industrial problem, you'll benefit by the broad experience of 
Knight Engineers. For prompt attention, call our Chicago or New York office. 
*Name supplied upon request. 


lester B. Knight & Associates, Ine. 
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4 Indushial and Archileclural Engineers 
MEMBER OF THE ASSOCIATION OF CONSULTING MANAGEMENT ENGINEERS, INC, 
549 W. Randolph St., Chicago 6, Il. 


917 Fifteenth St., N.W., Washington, D.C. 
New York Office—Lester B. Knight & Associates, 375 Fifth Ave., New York City 16 
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gears; cylindrical fits; keys and key- 
seating; bolts; springs, aircraft and me 
chanical tubing; serrations and _ splines; 
electrical motors, and gaskets. Othe 
volumes of the ASME Handbook are: 
Metals Properties, Metals Engineering 
Design, and Metals Engineering—Proc- 


esses. 


Precision Steel Castings for Aircraft Use 
. » National Research Council. 67 pp. 
PB 121148, Office of Technical Services, 
U.S. Dept. of Commerce, Washington 
25, D.C. 1956. $1.75. 

A survey of the present status and 
future possibilities of use of high-strength 
accurate castings (with particular em 
phasis on alloy steels) in aircraft con 
struction. This includes an analysis of 
the problem, description of precision 
casting processes, present use of castings 
and forgings in airframes and _ aircraft 
engines, current government and indus 
try research projects, and recommenda 
tions for future programs in research and 
development 


Dimensioning of Risers for Nodular lron 
Castings . . H. F. Bishop and C, G. 
Ackerlind. 22 pp. PB 121091, Office of 
Technical Services, U.S. Dept. of Com- 
merce, Washington 25, D.C. 1956. $0.75. 

Riser requirements for hypoeutectic 
iron castings are a function of the carbon 
equivalent and of casting geometry. Cast 
ing geometry is described by a shape 
factor expressed in terms of the length, 
width and thickness of the casting; em- 
pirical graphs are used to interrelate 
riser volume, casting volume, shape fac- 
tor, and carbon equivalent. Procedures 
are described also for the risering of 
complex, hypoeutectic iron castings con- 
sisting of joined sections of different 
thicknesses and geometries. Riser re- 
quirements for hypereutectic irons are 
found to be independent of casting con- 
figuration and are a function only of 
casting volume. The relation of the 
solidification characteristics of the two 
types of irons to risering requirements 
is discussed. 


Molybdenum — Metallurgy of the Rarer 
Metals, No. 5 . . L. Northcott, 222 pp. 
Academic Press Inc., 111 Fifth Avenue, 
New York 3, 1956, $6.80. 

This book brings together all informa- 
tion on molybdenum, with emphasis on 
the physical metallurgy. The material is 
organized into chapters as follows: His- 
tory, occurrence, and uses; Extraction; 
Physical properties; Powder metallurgy, 
Are melting fabrication; Mechanical 
properties; Alloys; Oxidation and protec- 
tion; and Joining. 


Radiation Safety and Major Activities in 
the Atomic Energy Programs, July-De- 
cember 1956 . . United States Atomic 
Energy Commission, 396 pp. United 
States Government Printing Office, Wash- 
ington 25, D.C. 1957, $1.25. 

In addition to its report on major ac- 
tivities during the last six months of 1956, 
this Twenty-first Semi-annual Report of 
the Commission includes a special sec- 
tion entitled “Radiation Safety in Atomic 
Energy Activities.” The special section 
reports on the record in all activities in 








which the Commis..on «.d its contrac- 
tors are responsible for protection of 
workers and the public, and summarizes 
the methods and administration of radi- 
ation safety, the provisions for protection 
of health and safety through regulation 
and licensing, the problems of controlling 
radiation hazards and the solutions found, 
and the results of biological and medical 
research, the effects of radiation upon 
man, and the treatments of these effects. 


Chemical Engineering Practice (Volumes 
1 and 2 of a twelve volume series) . . 
Herbert W. Cremer (general editor) and 
Trefor Davies (managing editor), Aca- 
demic Press Inc., 111 Fifth Avenue, New 
York 3, 1956, $17.50 each, or $13.30 
each if set of twelve is ordered. 

Vol. 1 — General — 508 pp. This vol- 
ume gives the general background of 
chemical engineering, including its ori 
gins and definition. Various experts from 
The Hague and Great Britain are con- 
tributors to sections of Economics of 
production, Investigation and develop- 
ment of an _ industrial process, Pilot 
plants, Flow diagrams, and Units, di- 
mensions, and calculations. 

Vol. 2 — Solid State — 655 pp. The sec- 
tions include: Fundamental concepts of 
matter in the solid state, Metals and 
metallic alloys, Mechanical and physical 
properties of plastics and glasses, Corro- 
sion of metals, Porous masses, and Pow- 
der metallurgy. The chapters in the 
Metals section are: Significance of me- 
chanical properties and their measure- 
ment, Alloy equilibrium, diagrams, 
Range of steels, Fatigue in metals, and 
Creep in metals. 


ASTM Book of Standards, 1956 Supple- 
ment, Pts. 1 and 2 . . American Society 


for Testing Materials, 1916 Race Street, 


Philadelphia 3. 

Part 1—Ferrous Metals, 452 pp. - 
Contains the revised standards and the 
new and revised tentatives that have 
been accepted since the 1955 book was 
issued. 

Part 2— Non-Ferrous Metals, 333 pp. 
Brings the 1955 book up-to-date by 
listing various changes and additions that 
have been made, 


Defects and Failures of Metals — Their 
Origin and Elimination . . E. P. Polush- 
kin, 399 pp. D. Van Nostrand Co., 120 
Alexander St., Princeton, N.J., 1956, 
$12.50. 

Information on each defect is divided 
into six separate sections: Definition and 
general characteristics; Origin, causes 
and contributing factors; Means of dis- 
covery or identification; Methods of test- 
ing; Occurrence, most common location 
or susceptibility; Detrimental effects; 
Prevention, correction, and elimination. 
Numerous illustrations and __ literature 
references are included. 


An Encyclopedia of the Iron and Steel 
Industry . . A. K. Osborne, 558 pp. 
Philosophical Library, Inc. 15 East 40th 
St., New York 16, $25. 

Descriptions and definitions of the ma- 
terials, plant, tools, and processes used 
in the iron and steel industry and those 





Creative Chemistry . . . RR 


Your Partner in Progress 


Binds cores better, 

more economically 
—only one 

accelerator needed 


e@ Even large complicated cores turn out 
perfectly with RCI Corovir® 7202 binder. 
Baking is fast, collapsibility excellent. The 
result is an ideal casting economically 


produced, 


RCI COROVIT 7202 is sold with a non- 
toxic, non-staining accelerator which gives 
you excellent control over the self-curing 
rate. This material is identified as Corovit 
7200-A, 

3 more reasons why 

foundry men like COROVIT: 

1. No staining or contamination of working 
area by accelerator. 

2. No toxic or unpleasant fumes during 
baking. 

3. No dermatitis hazard with either binder 
or accelerator. 


eae 
SAS 





Get all these advantages 
with RCI Corovit® 7202 


(U. S. PATENT 2,556,335) 


1. Reduce core making time and labor 
— only one binder needed. . . superior rammabil- 
ity of mixture means less arboring and wiring. 


2. Add only one accelerator — it’s safe 
...non-toxic and non-staining. 


3. Speed baking — extremely fast baking in- 
gredients are ‘‘prebaked’’ during manufacture. 


4. Avoid core distortion —no sagging during 
transportation. 


5. Improve collapsibility —\ack of pitchy in- 
gredients usually required for hot strength and clay 
substance needed for green strength makes for 
easy shakeout... also inhibits hot casting cracks. 











SPECIFICATIONS 


COROVIT 7202 binder 

Viscosity (Gardner-Holdt @ 77°F.) .Z2.—Z, 
EROS MOTOR 2c esr docencuseceses 7 
Percent non-volatile............. 


COROVIT 7200-A accelerator 
Non-toxic, white, fine mesh powder 
t et tt 
If you would like full information on using 


this important new core binder, write to 
RCI for Corovit BULLETIN F-11-R. 


REICHHOLD 


Synthetic Resins « Chemical Colors « Industrial Adhesives « Phenol 


Formaldehyde « Glycerine + Phthalic Anhydride » Maleic Anhydride + Sebacic Acid 


Sodium Sulfite » Pentaerythritol » Pentachlorophenol + Sulfuric Acid 


REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, N. Y. 
CIRCLE NO. 153, PAGE 7-8 
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ndustries closely alli t, from the 


preparation of the to the finished 
product. Appendices include: Conversion 
tables; Weights | measures; Proper- 
ties {of steel); Signs and symbols; and a 


list of societies 


Foundry Air Pollution Manual . . 58 p. 
American Foundrymen’s Society, Golf 
& Wolf Rds., Des Plaines, Ill. 1956. 
AFS members $4.25; others $5.50. 

The goal of this book by the Air 
Pollution Control Committee of AFS is 
to provide the foundryman with techni- 
cally correct information that will en- 
able him to effectively formulate meth- 
ods of controlling air pollution in his 
specific operation and locale. With such 
information, any foundryman will be 
able to determine what steps he should 
take to control air pollution in such 
manner that his plant may continue to 
operate as a good neighbor, and to 
comply with local air pollution ordi 
nances now in effect or possibly forth- 
coming. This well-illustrated book con- 
tains chapters as follows: Statement of 
the problem; Review of existing ordi- 
nances—atmospheric pollution codes and 
control ordinances; Community relations; 
Meteorology and topography; Atmospher- 
ic sampling and analysis; Air Cleaning 
equipment; Operating methods improve- 
ments and maintenance of air pollution 
control equipment. Bibliography 


Nancy Eppy, Librarian 
American Foundrymen’s Society 


Aluminum Alloy Evaluated 


Research work on aluminum alloy 
6066, an aluminum-magnesium-silicon 
copper-manganese-chromium alloy, at 
the Wright Air Developement Center, 
reveals that this alloy can be welded 
using 716 and 195 alloy fillers. The 
alloy was evaluated as a material for 
use in Air Force weapons systems. 
Extrusions exhibited mechanical prop- 
erties superior to 6061-T6 alloy and 
approached those of 2014-T6 extru- 
sions. Stress corrosion life was found 
to exceed 2943 hours, although the 
elongation was decreased to about 
two per cent after exposure. 

This report PB 121497, “Mechani- 
cal Property, Corrosion and Welding 
Studies on 6066 Aluminum’ Alloy,” 
36 pp, may be ordered from Office 
of Technical Services, U. S. Dept. of 
Commerce, Washington 25, D. C. 





It's easy to obtain product 
data with the postage-free 
Reader Service Cards provided 
on pages 7-8. Use them for 
information on advertised prod- 
ucts, too. Just circle the key 
number appearing at bottom of 
the ad. 
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the RELIANCE FOUNDRY CO., Cincinnati, reports: 


“Our savings in time and materials offset over 50% 
of the cost of KOPESEAL® cope and drag sealer.” 


“In the old days,” says F. E. Hutchinson, 
vice president of The Reliance Foundry Co., 
Cincinnati, Ohio, “‘we sealed our copes and 
drags by rolling out mud balls to the desired 
diameters and lengths. This antiquated method 
is now taboo since we were introduced to 
KOPESEAL, which makes a very uniform seal 
of the molds. 

*‘Our savings in time and materials offset 
better than 50% of the cost of KOPESEAL. In 


addition, it makes molder helpers available for 


other work. Also, we always know we have the 
correct diameters for various sizes of molds at 
hand when needed. Parting readily adheres to 
KOPESEAL, adding to the tightness of the 
sealing of molds. 

“Since using KOPESEAL, we have prac- 
tically eliminated ‘runouts’, which, of course, 


are both costly and hazardous.” 


Hundreds of other foundries have 

switched to KOPESEAL for more 
effective cope and drag 
sealing ...in less time 


...at less cost! 








B94 CHOUTEAU AVENUE 


A DIVISION OF AMERICAN-MARIETTA COM 





ST. LOUIS 10. MISSOURI 
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KOP ESEAL cope and drag sealer 


precision sealing for precision casting, 


eliminates runouts, 
replaces mud 
or dough rolls! 


H Convenient, ready-to-use right from 
the carton! 


WH Uniform extruded diameters from 7/«” 
to 4", in 30” lengths! 





Hi Excellent compressibility eliminates 


runouts ! 





Beads of KOPESEAL, easily peeled from special 
paper backing, are placed on the drag prior to 
checking for correct cope seating. No mess, no 









@ Positive seating permits accurate 
measurement of metal thickness ! 


@ Self-dissipating. No residue to worry 
about... use it, seal it, forget it! 


FOR A SELF-PROVING SAMPLE, 
CONTACT YOUR DISTRIBUTOR: 


Frederic 8. Stevens, Inc... cccccccccces Detroit, Mich. 
Branches in Buffalo, N. Y. ¢* Indianapolis, Ind. 
New Haven, Conn. 


DA. A. Bel COMPGRY ccc cccccccocccces St. Louis, Mo. 
Branch in Houston, Texas 

The Hubbard Company.......... Los Angeles, Calif. 
Branch in San Francisco, Calif. 

pes Oe, Petar Ces Wisc ss cccvcescens Seattle, Wash. 
Be J. VORNORs Bice cccccvecsovesecs Birmingham, Ala. 


Railway and Power Engineering Corp., Ltd. 
Toronto, Ont. 


Also Stocked and Distributed Under Following 
Brand Names: 


KOPETITE: 
Toronto, Ont.—Canadian Hanson & Van Winkle Co., Ltd. 
KOPEBEAD: 


Philadelphia, Pa.—George F. Pettinos, Inc. * Hamilton, 
Ont.— Geo. F. Pettinos (Canada) Ltd. * Montreal, Que.— 
Geo. F. Pettinos (Canada) Ltd. 

Kansas City, Kans.—Canfield Foundry Supplies. 


KOPEROPE: 


Harrison, N. J.—Springfield Facing, Inc. * Milwaukee, 
Wisc.— Milwaukee Chaplet & Supply Corp. 


FOR A CONVINCING SAMPLE Contact your 
distributor 





— Qaezzrizy, PRESSTITE - KEYSTONE © 


ENGINEERING 


COMPANY _ 


mixing or forming. 









preventing runouts when metal is cast. 





accurate measurement of metal thickness. 





A DIVISION OF AMERICAN-MARIETTA COMPANY 


3914 CHOUTEAU AVENUE 


ST tOuts 10, missouRi 
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KOPESEAL forms a continuous, uniform gasket- 
like seal around inside perimeter of the drag, 


Parting compound is dusted over KOPESEAL and 
the drag is ready to receive the cope. Sub- 
sequent inspection of compressed KOPESEAL head 
will indicate whether cope is perfectly seated and permits 


N.F.F.S. Annual Meeting 
Opens May 9 in Cincinnati 


® Non-ferrous foundryme: nd 
two special national meet he 
Non-Ferrous Founders’ Soci 
cinnati, Thursday, May 9. O; 
foundrymen, the two meetings 

held in the Netherland-Hilton 
during the Castings Congress and 
gineered Castings Show of the An 
ican Foundrymen’s Society. 

In addition to the open meeting 
the N.F.F.S. board, with National 
President E. J. Metzger, president of 
Multi-Cast Corp., Wauseon, Ohio, 
presiding, will hold its annual meet- 
ing. 

First meeting on May 9, the N.F.F.S. 
Government-Industry Luncheon and 
afternoon session, will be held at 
12:30 pm in Parlor G. Featured will 
be talks by B.D.S.A. representatives, a 
report on the N.F.F.S. consumer sur- 
vey, the president's review of society 
activities for the past year, and a 
panel discussion entitled “What to Do 
About Rising Costs.” 

B.D.S.A. speakers will be Wm. A. 
Meissner, deputy director of the cop- 
per division, and Manley Brooks, 
deputy director of the aluminum & 
magnesium division. 

Resume of customer ideas on non- 
ferrous castings and castings produc- 
ers, business practices, purchasing 
attitudes, future consumption of cast- 
ings, and suggestions for improving 
customer relations—brought out in the 
consumer survey—will be presented 
by M. E. Nevins, president, Wiscon- 
sin Centrifugal Casting Co. Inc., Wau- 
kesha, Wis., N.F.F.S. director and 
chairman of the society’s standardiza- 
tion and product development com- 
mittee. 

N.F.F.S. President Metzger will ap- 
pear in a dual role at the luncheon, 
giving his “state of the society” ad- 
dress and also participating in the 
rising costs session along with Wm. 
A. Gluntz, president of Gluntz Brass 
& Aluminum Foundry Co., Cleveland, 
and chairman of the cost committee. 

Highlighting the evening of May 9 
will be the N.F.F.S. Annual Banquet 
at 7:00 pm, preceded by a reception 
at 6:00 pm, both in the Restaurant 
Continental of the Netherland-Hilton 
Hotel. Banquet speaker will be Fred 
Smith, president of Fred Smith Asso- 
ciates, Cincinnati management con- 
sultants. His talk will be “Responsi- 
bility of Privilege.” 








Answer questions by sending 
for data describing the newest 
products and processes. Order 
by using cards on page 7-8. 
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H. F. Park Re-Elected 
President of S.F.S.A. 


@ Howard F. Park Jr., General Steel 
Castings Corp., Granite City, IIL., 


was re-clected president of the Steel 
Founders’ Society of America at the 
annual meeting held March 18 and 19 


at the Drake Hotel, Chicago. 

B. P. Hammond, Eastern Casting 
Sales, Foundry and Mill Machinery 
Div., Blaw-Knox Co., Pittsburgh, Pa., 
was vice-president, and R. G. Parks, 


MIORE and MORE toundries. 


FV Mose RGdlalec Mm ol gelelelesifelsamerel-te-m alias 


LOUTHAN STRAINER CORES 





Howard F. Park, Jr., named 
to head S.F.S.A. another year. 





National Malleable and Steel Cast- 
ings Co., Cleveland, was elected treas- 
urer. 

Allen M. Slichter, Pelton Steel Cast- 
ing Co., Milwaukee, chairman of the 
society’s market research committee, 
It is no accident that more and more foundries are turning to Louthan was awarded the Lorenz Memorial 


It will pay you to find out WHY! 


Strainer Cores as a means of upping production, cutting labor costs. 
They try them, find that they do improve operations—through cut- 
ting scrap losses in castings and reducing ‘‘rework’’ costs. 


Gold Medal in recognition of his out- 
standing services to the industry. 
Henry D. Phillips, Adirondack 


Louthan Refractory Cores keep slag and sand-core inclusions out Foundries & Steel Inc., Watervliet, 
of castings, and permit closer control of the molten metal. They 
withstand 3000°F. temperatures without spalling or disintegrating. 
You'll also find them exceptionally uniform, dimensionally accurate, 
easy to handle, simple and economical to use. 

To help you make comparative tests in your plant, under normal 
production conditions, we now have core prints of our standard 
strainer cores which can be easily attached to your patterns. We'll 
be happy to give you these and a reasonable quantity of the match- 
ing strainer cores. Simply tell us your sprue diameter (or ingate size) 
and we’ll send them to you. Your only obligation is to try them and 
judge the results for yourself! 





Henry D. Phillips, accepts T&O 
Gold Medal from H. F. Park. 





REFRACTORY wniTe FOR + Ma a 
N. Y., retiring chairman of the socie- 
STRAIN ER CORES PRES SAMPLES ty’s technical research committee, was 


AND MATCHING CORE PRINTS | awarded the Technical & Operat- 
ing Gold Medal for his services as 

















Louthan Mfg. Co., East Liverpool, Ohio (Subsidiary of Corporation) chairman of this committec over a 
5-year period and for other activities 
° which have benefited the country and 

REPRESENTATIVES: M. A. BELL COMPANY, St. Louis 2, Mo. . . Houston 3, Texas; FOUNDRY SUPPLY COMPANY, Minneapolis 16, Minn.; industrv. 
MILWAUKEE CHAPLET & SUPPLY CORP., Milwaukee 46, Wisc. . . FREDERIC B. STEVENS INC., Detroit 16, Mich. . . Indianapolis 7, Ind. . . Buffalo, N. Y.; - . a 
MISSOURI REFRACTORIES COMPANY, 4599 Pacific Bivd., Los Angeles 58, California E. E. Hucke of the University o 
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Michigan received the Gustav A. Lil- 
lieqvist Steel Foundry Facts First 
Place Award for his article “High 
Amperage Magnaflux Inspection” and 
Norman F. Koch, Grede Foundries 
Inc., Milwaukee, took second honors 
with his paper “A Study of the Cer- 
oxide Cope Defect and Eroded Sand”. 

Newly elected directors of the So- 
ciety are: C. R. Wyckoff, Jr., Atlas 
Steel Casting Co., Buffalo, N.Y.; B. P. 
Hammond, Eastern Casting Sales, 





Allen M. Slichter, awarded 
Lorenz medal for his service. 


Foundry and Mill Machinery Div., 
Blaw-Knox Co., Pittsburgh, Pa., J. W. 
Perry, Jr., Grede Foundries Inc., Mil- 
waukee; E. F. Marquardsen, Pacific 
Steel Casting Co., Berkeley, Calif. 

Continuing directors are: M. G. 
Moore, Jr., Empire Steel Castings Inc., 
Reading, Pa.; J. M. Kincaid, Jr., Kin- 
caid-Osburn Electric Steel Co., San 
Antonio, Texas; R. A. Thompson, 
Electric Steel Castings Co., Indian- 
apolis;s W. H. Muchnic, L.F.M. 
Div., Rockwell Mfg. Co., Atchison, 
Kans.; H. F. Park, Jr., General Steel 
Castings Corp., Granite City, IIl. 

Staff officers elected by the Board 
of Directors are: F. Kermit Donald- 
son, executive vice-president and sec- 
retary; Charles W. Briggs, technical 
& research director; George K. Dreher, 
former secretary, to the newly created 
office of market development director; 
Robert A. Willey, asst. technical & 
research director; Erwin Dieckmann, 
to the newly created office of assistant 
secretary. 





= 









il (zl 


eer 








AIR SUPPLY 













































Q 


WATER S_ 


SUP. 


- 
\\ | 


=i 


eg 


PLY 
































Completely equipped with 
DIETERT-DETROIT CONTROLS 


oO 
8 


6o0o00 8 O 


END POINT AUTOMATIC MOISTURE 
CONTROLLER (No. 3907) assures highly 
accurate moisture control through con- 
tinuous measurement during mixing cycle. 


BONDADDER (No. 3888) automatically 
measures correct amount of dry materials 
and discharges to muller. 


RETURN-SAND HOPPERTROL 
(No 3897) automatically controls level of 
return sand in hoppers, bins, etc. 


BONDADDER IMPULSE UNIT 
automatically extends each measurement 
cycle of the Bondadder to any desired 
quantity of dry material. 


SAND MONITOR (No. 3883) automati- 
cally coordinates sand mulling and dis- 
tribution. 


AUTOMULL (No. 3884) mechanically 
supervises and controls complete mixing 
cycle. 


TEMPERED SAND HOPPERTROL 
(No. 3911) automatically controls level of 
tempered sand in hoppers, bins, etc. 


MOIST RECORDER (No. 3887) tests 
and records moisture content of sand 
traveling on conveyor (as shown) or in 
bin or hopper. 
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The sand system 


... Starts with the Dietert-Detroit 4 









Automatic Moisture Controller 








Eliminate guesswork. Cut scrap losses. Boost production. 
A Dietert-Detroit controlled system will do 99% of the 
work itself, 99% of the thinking itself. Now is the time 
to modernize your foundry and watch your profits 
climb. Modern sand control will enable you to con- 
sistently produce top quality castings . . . on schedule 
. and without that old-fashioned watching, worry- 

ing and wondering! Send coupon now for details. 


BOOTH 413 AFS Castings Congress 
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| 

| HARRY W. DIETERT CO. 
l 9330 Roselawn Detroit 4, Michigan 
Send me details on the following: — 

| [_] Dietert-Detroit Automatic Moisture Controller 

| [_] Complete Automatic Sand System 

NAME TITLE 
COMPANY 

! ADDRESS_ 

CITY STATE 
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“Quality, Utility, Economy of Cast Metals,” will be demonstrated in 
F exhibit: and discussed in technical presentations at the 61st Castings 
Congress and Ist Engineered Castings Show of the American Foundrymen’s 
Society to be held at Cincinnati, May 6-10. This event marks the first time 
that foundrymen have joined efforts to tell the story of developments in 
foundry techniques and materials to the designers and buyers who specify 
and purchase castings. 


Frank W. Shipley, president of 
the American Foundrymen’s Soci- 
ety, will preside at the official 
events of the Castings Congress. 

The program of technical papers, 
round table luncheons, and shop 


52 - modern castings 


course sessions arranged by the 
more than 100 technical commit- 
tees of AFS has been planned as 
a presentation of advancements in 
technology that affect both the 
casting designer and the foundry- 


man. Authors from many sections 
of the free world will contribute 
to the technical sessions. Britain 
will contribute several papers in 
addition to its official exchange pa- 
per. France will present an official 
exchange paper from Association 
Technique de Founderies and oth- 
er papers from Switzerland, Nor- 
way, and Australia will reflect the 
universal scope of the study of cast 
metals. A complete program of the 
technical events of the Castings 
Congress was published in the 


April issue of Mopern Castincs 
and the highlights of the program 
are summarized in this article. 

Concrete evidence of the accom- 
plishments of the castings industry 
will be displayed in some 100 ex- 
hibits that comprise the lst AFS 
Engineered Castings Show. The 
exhibitors are foundries, pattern 
shops, metals and alloys producers, 
and testing equipment manufac- 
turers. 

Exhibits at the Engineered Cast- 
ings Show will emphasize the mod- 



























ern techniques, materials, and meth- 
ods employed in foundries to pro- 
duce castings with the highest qual- 
ity and the greatest economy and 
utility. Foundry exhibits will dem- 
onstrate the controls, special alloys, 
and unusual services available to 
their customers. 

Television will be used by one 
foundry exhibitor to show visitors 
to its booth a live picture of pro- 
duction in its Cincinnati plant. 
Such a demonstration has never 
before been given at any trade 
exhibit. 

A complete list of foundries, pat- 
tern shops, and other firms exhibit- 
ing in the Engineered Castings 
Show appears starting on page 62. 

Business meetings, social gather- 
ings, a special program for ladies, 
and tours of foundries in the Cin- 
cinnati area will round out a week 
of activity. 

The lst Engineered Castings 
Show and a number of important 
technical and engineering sessions 
will be held in the Cincinnati Mu- 
sic Hall. Other technical sessions, 
luncheon meetings, and author- 
chairman breakfasts will be held 
in hotels near the Music Hall. 

" Registration. Registration booths 
for the Castings Congress and En- 
gineered Castings Show will be 
maintained at the main entrance 
to the Music Hall and on the third 
floor of the Netherland-Hilton Ho- 
tel. The registration fee for AFS 
members, non members, and for 
visiting designers and buyers is 


$2.00. Admittance to the exhibits 
and to the technical sessions is by 
badge only. 

To avoid delay at the registra- 
tion desks, the visitor to the Cast- 
ings Congress may complete both 
registration cards printed on page 
85 in the February Mopern Cast- 
Incs and present these at the desk. 

Tickets to the AFS Annual Din- 
ners, and to all official luncheon 
and dinner events will be on sale 
at both registration centers. 

The special registration books for 
old timers in the castings industry 
and for overseas visitors will also 
be located in the registration cen- 
ter. Congress-goers with 25-or-more 
and 50-or-more years of service in 
the industry will receive appro- 
priate recognition pins. 

The International Registration 

book will be maintained as a con- 
venience to overseas visitors who 
will want to contact friends. 
" Feature speakers. Three speak- 
ers featured in the technical pro- 
gram will outline present and 
future development in metal cast- 
ing. The Hoyt Memorial Lecture 
will be given by Hyman Bornstein 
on the topic “Progress in Iron Cast- 
ings.” Bornstein is a past president 
of AFS and received the McFad- 
den Gold Medal in 1946. 

A management development pro- 
gram will be initiated at this con- 
vention. William J. Grede, presi- 
dent, Grede Foundries, Inc., will 
discuss “Developing Foundry Man- 
agement.” The speaker is a past 


Cincinnati Music Hall, site of the AFS 61st annual meeting. 


president of National Association 
of manufacturers. 

The third speaker whose topic 
will attract unusually wide interest 
is Harry F. Barr, chief Chevrolet 
Motor Div., GMC, who will pre- 
sent an illustrated talk on “An Au- 
tomotive Engineer Views the 
Foundry.” 

Barr will speak Monday, May 
6, at 2:30 pm in a session titled 
“Castings Engineering.” No other 
technical events have been sched- 
uled for this hour so that all found- 
rymen may attend to hear the 
views of the automotive industry, 
largest consumer of their cast prod- 
ucts. 
® Business Meeting. President 
Frank W. Shipley will present the 
President's Annual Address at the 
business meeting which will start 
at 9:30 Wednesday morning, May 
8. Election of officers and awards 
to winners of the Robert E. Ken- 
nedy Apprentice Contest will also 
take place at this time. 


The first presentatio: lew 
AFS Service Citations a1 FS 
Award for Scientific Me: ye 
another feature of the S 


meeting. Details of the new 
are on page 57. The meetin 
be held in the auditorium « 
Music Hall. 

The Charles Edgar Hoyt Ann 

Lecture will immediately follow t! 
business meeting at 11:00. Exhibit 
will not be opened during the busi- 
ness meeting and lecture. 
*" Annual Dinner. “The Seventh 
Inning Stretch,” a speech by War- 
ren Whitney, National Cast Iron 
Pipe Div., James B. Clow & Sons, 
Birmingham, Ala., will be the fea- 
ture of the AFS Annual Dinner 
which will be held Wednesday 
evening, May 8, in the Pavillon 
Caprice of the Netherland-Hilton 
Hotel. 

During the dinner, AFS Gold 
Medals and honorary life member- 
ships in the American Foundry- 
men’s Society will be presented. 


TECHNICAL PROGRAM 


® Money could not buy the foundry team of over 150 top technical men 
responsible for more than 100 papers, reports, shop courses, and panel 
discussions scheduled for presentation at the 61st Castings Congress! The 
highlights of this kaleidoscope of foundry information is presented here. 
For more complete details see the Official Program in April Moprrn 


CASTINGS. 


® Author-Chairman Breakfasts. To 


insure a smooth operating techni- 
cal program, an authors’ breakfast 
will be held each morning. Attend- 


ing will be the authors and tech- 
nical chairmen for that day and 
AFS Technical Director S. C. Mas- 
sari. The day’s program will be 


Major technical and engineering sessions will meet in the Music Hall auditorium. 
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iscussed in detai! and final ar- 
angements completed. The break- 
fasts will be held each morning 
during the Castings Congress at 
7:30 in Parlor G, Netherland-Hilton 
Hotel. 

* Technical Luncheons. Round Ta- 
ble Luncheons will be held every 
day at noon with outstanding 
speakers scheduled to talk. The 
Steel Luncheon is on Monday, Mal- 
leable and Pattern, both on Tues- 
day, Management on Wednesday, 
Light Metals on Thursday, and 
Gray Iron on Friday. 

* Shop Courses. Another outstand- 
ing series of Shop Courses have 
been set up to appeal to foundry- 
men desiring to learn and partici- 
pate in discussions on subjects 
close to their daily problems. These 
sessions are open to everyone with 
no registration fee required. 

The Shop Course on Malleable 

Iron will be held Monday night, 
Sand will be Tuesday night, and 
Gray Iron Thursday night. A sec- 
ond Gray Iron Shop Course will 
be held on Friday afternoon at 
2:30 pm. 
" Brass and Bronze. A Castings 
Design Clinic will be conduct 4 
by the AFS Brass and Bronze Divi- 
sion under the guidance of F. L. 
Riddell, G. F. Watson, and R. A. 
Colton. 

The official exchange paper from 

the Association of Bronze and Brass 
Founders (United Kingdom) is en- 
titled “Cooperation for Technical 
Advancement in the British Bronze 
Foundry Industry” and is authored 
by A. H. R. French and E. C. Man- 
tle. Papers will also be presented 
on gun-metal (88-8-4), cupro-nick- 
el, and other copper-base alloys. 
" Education. Education and its im- 
portance to foundries will be cov- 
ered in two sessions. On Wednes- 
day, “The Coming Foundry Man- 
power Shortage,” the second and 
final report of a study made jointly 
by a committee of foundrymen and 
the U. S. Department of Labor 
will be presented. 

Thursday a three-man panel will 
discuss “Meeting Your Manpower 
Needs.” Included in the panel is 
S. C. Massari, AFS Technical Di- 
rector, who will outline the plans, 
program and scope of the AFS 
Training and Research Institute. 

* Fundamental Papers. Building a 
strong foundation of foundry fun- 
damentals and constantly adding 


54 - modern castings 





to it is the task of the AFS Funda- 
mental Papers Committee. 

A paper from M.I.T. presents a 
study of fluidity of magnesium 
while one from the University of 
Michigan is on aluminum fluidity. 
From the Naval Research Labo- 
ratory comes more valuable in- 
formation on the subject of “hot- 
tearing’. A Norwegian, Fredrik 
Hurum, has contributed a paper 
entitled “Action of Ferrosilicon as 
Inoculant in Cast Iron and Effect 
of Magnesium.” 
® Gray and Nodular Iron. Of ba- 
sic importance to all foundrymen 
will be the AFS sponsored Research 
Project report on gating. Interest 
in “Carbon Refractories” by G. B. 
Tatum should be high. Battelle 
Memorial Institute will present a 
paper showing that tin can be a 
valuable alloying element. 

The quality of research conduct- 
ed by the British Cast Iron Re- 
search Assoc. will be demonstrated 
in a paper “Temper Embrittlement 
in Nodular Irons” by G. N. R. Gil- 
bert. The first report of the new 
joint AWS-AFS Committee will 
come from a panel of members on 
the subject “Welding of Gray, Nod- 
ular, and Malleable Iron”. 

The Gray Iron Luncheon has 
scheduled G. W. Schuller, Jr. and 
W. T. Schmidt to talk on “Econom- 
ical Casting Design and Produc- 
tion. 

Heavy demand required two 
Shop Courses to be held. The first 
one on “Basic Microstructures as 
Steps to Quality Castings will be 
conducted by L. L. Clark, Armour 
Research Foundation. The second 
course will cover “Inoculation as a 
Step to Quality Castings” with D. 
E. Krause at the head of the class. 
" Heat Transfer. A report on the 
AFS-sponsored research project of 
the Heat Transfer Committee, 
“Temperature Drop in Pouring La- 
dles,” by V. Paschis and J. W. Hlin- 
ka will be the second paper result- 
ing from the study. In a second 
paper, the same authors discuss 
“Some Generalized Solidification 
Studies.” Two additional heat trans- 
fer papers will be given by authors 
from M.LT. 
® Industrial Engineering. Industri- 
al engineering sessions will be con- 
ducted Thursday and Friday. One 
of the highlights will be “An Ap- 
peal to Foundry Executives,” by 
J. A. Wagner, Wagner Malleable 


Iron Co., Decatur, Il. 

The necessity of designing plant 
layouts to cope with production 
problems are brought out in two 
papers. A motion picture on oper- 
ations in a steel railroad car wheel 
plant will also be shown. 

The Management Luncheon will 
be held at noon Wednesday. W. J. 
Grede, Grede Foundries, will dis- 
cuss “Development of Foundry 
Management.” 
® Light Metals. Design engineers 
as well as foundrymen will be 
amazed at the rapid advances that 
are being made in the field of light 
metals. Titanium is changing from 
a “wonder metal” into a “working 
metal” because of the progress that 
is described in the three papers 
being presented on Tuesday after- 
noon at 2:30 pm. 

Other papers are aimed at im- 
proving physical properties of alloy 
356 and 195 by holding impuri- 
ties down to a low level, using ex- 
tensive chilling techniques, and 
through the use of alloy additions. 
R. F. Dalton will describe an un- 
usual solution to the problem of 
coring small intricate passageways 
in light metal castings. 

The growing importance of die 
casting is recognized by devoting 
an entire session to four papers on 
this subject. 

The Light Metals Round Table 
Luncheon program fits the theme 
of the Engineered Castings Show. 
A panel discussion on “Engineered 
Light Metal Castings” will be led 
by Fred Mason, Chrysler Corp. 
and C. M. Curtis, Maytag Co. 
®" Malleable Iron. Malleable iron 
foundrymen will find a full pro- 
gram to attract their attention. Six 
technical papers, a round table 
luncheon, and a shop course have 
been arranged by the AFS Malle- 
able Iron Division. The growing 
interest in pearlitic malleable 
prompted the AFS Pearlitic Malle- 
able Committee to survey the prac- 
tices of 11 foundries and present 
their findings in a comprehensive 
report entitled “Comparison of 
Properties of Liquid- and Air- 
Quenched Pearlitic Malleable 
Irons.” 

The effects of several processing 
variables in the production of pearl- 
itic malleable at the National Mal- 
leable and Steel Castings Co. will 
be presented by H. H. Johnson 
and W. K. Bock. Culminating a 


number of years research sponsored 
by AFS at the University of Wis- 
consin, E. H. Belter and R. W. 
Heine will present a summary en- 
titled “Effects of Charge Materials 
and Melting Conditions on Prop- 
erties of Malleable Iron.” 

C. A. Koerner will describe how 
the Central Foundry Div., GMC, 
uses cobalt radiography to improve 
gating and sound waves to weed 
out defective castings. 

Of interest to design engineers 
as well as castings buyers and pro- 
ducers, the Malleable Round Table 
Luncheon will feature Thomas Lo- 
gan telling about Caterpillar Trac- 
tor Co. experiences as a large pur- 
chaser as well as producer of 
castings. The evening Malleable 
Shop Course brings together a pan- 
el of eight men on the subject of 
Graphitization theory and mechan- 
ics. 
® Patternmaking. The growing im- 
portance of plastics in patternmak- 
ing is emphasized by four technical 
papers dealing with the use of 
epoxy resins and other plastics. The 
papers will outline the techniques 
and procedures needed to produce 
faster and cheaper patterns. 

Methods of sealing coreboxes 
against blowbys will be described 
by R. C. Olson. 
®" Sand. There is something for 
every foundryman in the Sand pro- 
gram which contains 12 technical 
papers, a Sand Division Dinner, 
and a Shop Course. George DiSyl- 
vestro may have the answer to your 
veining problem in the 77 color 
slides prepared in his study of vein- 
ing tendencies of steel core sand 
mixes. Most green sand foundry- 
men want to know “How to Deter- 
mine Moisture Requirements of 
Molding Sands” and R. W. Heine, 
E. H. King, and J. S. Schumacher 
have the answer in their paper. 

A new hot strength test has been 
developed at the Naval Research 
Laboratory by N. C. Howells, R. 
E. Morey and H. F. Bishop. Their 
paper “Properties of Molding Sands 
Under Conditions of Gradient Heat- 
ing” gives some new explanations 
for tearing. 

From Switzerland comes a pa- 
per by G. Moser describing a Eu- 
ropean self-curing oil binder which 
permits production of sand cores 
without baking. “Correlation Be- 
tween Casting Surface and Hot 
Properties of Molding Sands” is a 









































report by AFS Committee on Phys- 
ical Properties of Iron Foundry 
Molding Materials at Elevated 
Temperatures. 

The Sand Division Dinner will 
feature a movie prepared by Gen- 
eral Motors Corp. 

A distinguished panel of sand 

experts will preside at the Sand 
Shop Course which will be devoted 
to sand control as a means of ob- 
taining casting quality with the 
most economical practices. 
" Safety, Hygiene and Air Pollu- 
tion Control. “Health and Safety,” 
official exchange paper of the Insti- 
tute of British Foundrymen will be 
presented by Sir George Barnett, 
British Labor Ministry official. 

Following the British exchange 
paper on Monday, H. J. Weber, 
AFS Director of Safety, Hygiene 
and Air Pollution Control, will re- 
view recent or pending legislation 
affecting foundries in the United 
States and Canada. 

On Tuesday, a second safety pro- 
gram will be held. Dr. P. J. Whit- 
aker, Allis-Chalmers Mfg. Co., will 
discuss the importance of pre-em- 
ployment and periodic audio-grams. 

F, A. Van Atta, National Safety 
Council, Chicago, will discuss the 
hazards of radiation. 
® Statistical Control. Application 
of statistical methods to achieve 
quality control has received in- 
creasing attention in recent years. 
The advantages and procedures for 
putting these controls into effect 
will be detailed in six papers. 
® Steel. Steel technology papers 
scheduled go beyond this country 
to the “Steel Foundry Industry Be- 


A well-rounded business background combined with a sense of humor 
have made Warren Whitney, Vice-President, James B. Clow & Sons, 
Inc., a successful executive and a popular speaker. He has earned the 
reputation of an entertaining speaker with a message. 

Mr. Whitney worked as an industrial engineer, sales engineer and 
in public relations in the electric utilities field before entering the 
foundry industry. He started his career with Clow in 1937, became 
manager of the National Cast Iron Pipe Works, Birmingham, Fla., in 
1940. and vice-president of the parent company in 1946. 


BANQUET SPEAKER 


WARREN WHITNEY 


HOYT LECTURER 


HYMAN BORNSTEIN 


Recognized as a leading metallurgist and authority on cast iron, Hyman 
Bornstein will deliver the Charles Edgar Hoyt Memorial Lecture on 
“Progress in Steel Castings.” Now retired after 33 years service with 
Deere & Co., Mr. Bornstein has served AFS in numerous capacities 
. . . aS a sponsor of the Quad City Chapter, National Director 1932- 
1935, AFS President 1937-38, Chairman of the Cupola Research Com- 
mittee and Trustee of AFS Training & Research Institute 1957-1961. 
In 1946 he was awarded the Wm. H. McFadden Gold Medal of the 
Society for his many technical contributions to the industry, particu- 


larly in gray iron technology. 


hind the Iron Curtain” via the first 
hand observations of J. A. Kiosler. 

From the opposite side of the 
globe foundrymen will learn from 
Hedley Thomas about “Austenitic 
Manganese Steel Technology in an 
Australian Foundry”. Design and 
casting engineers will learn about 


a steel formulated by American 
Steel Foundries for superior serv- 
ice under dynamic loading. For 
those interested in “Grain Refine- 
ment of Stainless Steel Castings” 
J. L. Walker, General Electric Re- 
search Laboratories will have some 
valuable information. 


HIGH LIGHT ACTIVITIES 


@ Although the Engineered Castings Show and the technical program of 
the Castings Congress occupy the center rings of activity, a number of 
other important functions are blended into this busy week in Cincinnati. 


* Plant visits. List of foundries open 
for inspection starts on page 102. 
® Publications. Publications of the 
American Foundrymen’s Society 
will be available at an AFS publi- 
cations booth at the registration 
center in the Netherland-Hilton 
Hotel and at a combined AFS pub- 
lications- MoperN Castincs booth at 


the main entrance to the Music 
Hall. 

Available at the publications 
booths will be three new AFS 
books: the revised AFS Cast Mert- 
ALS HaANpDBOOK, DESIGN OF DIE 
CastINncs, and RECOMMENDED SAFE- 
TY PRACTICES FOR THE PROTECTION 
OF WORKERS IN FOUNDRIES. 








The AFS Cast Merats Hanp- 
BOOK will be on sale in a complete- 
ly revised, fourth edition. The 324- 
page volume includes data on the 
latest developments in the cast 
metals field and contains six chap- 
ters and 41 sections ranging from 
advantages of castings to metal- 
lurgical properties. 

Desicn oF Dir Castincs has been 
translated by an AFS committee 
from a German book by Gustav 
Lieby. This new, 208-page volume 
has seven chapters that cover die 
casting from the principles involved 
in this method of casting through 
design criteria for various alloys 
and a discussion of determining tol- 
erances for die castings. 

The new AFS safety manual was 
developed by the Safety Commit- 
tee of the Safety, Hygiene, and Air 
Pollution Control to replace a pre- 
vious manual published in 1940. 
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t recommends safe practices that 
pertain to all branches of the metal 
casting industry. 

* Ladies Program. A scenic boat 
trip down the Ohio river, a Lunch- 
eon-Fashion show and a Ladies 
Tea will be the highlights of the 
Ladies Program. 

Ladies are requested to register 
and secure tickets for events they 
desire to attend. Registration will 
start Monday, May 6 at 9 am at 
the Netherland-Hilton Hotel. Pro- 
gram highlights are as follows: 
Monday, May 6, 3-5 pm: Official 
AFS Reception and Tea, Pavillon 
Caprice, Netherland-Hilton Hotel. 
Tuesday, May 7, noon: Luncheon 
and Fashion Show, Sinton Hotel. 
Wednesday, May 8, 7 pm: AFS 
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MANLEY E. BROOKS 


“For technical assistance to the AFS 
Light Metals Division since its incep- 
tion, and to the castings industry, 
especially in the field of magnesium 
alloys.” 

Mr. Brooks foundry engineer, 
Dow Chemical Co., Bay City, Mich. 
has been active in the cast magne- 
sium field since 1928 in research, 
production and technical sales. 
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Annual Dinner. 

Thursday, May 9, 10:30-2:30: La- 
dies Boat Trip, leaving from foot 
of Sycamore St., Green Line Steam- 
er's dock. 

Wives of Cincinnati Chapter 
members are serving on the Ladies 
committees. Mrs. Frank W. Shipley 
and Mrs. Harry W. Dietert will 
serve as honorary co-chairmen. 

" Apprentice Contest. The success 
of the educational programs to at- 
tract and train young men in the 
foundry field will be highlighted by 
exhibiting the winning entries in 
the 1957 Robert E. Kennedy Mem- 
orial Apprenticeshop Contest. 

display will be the winners in each 
of the five divisions in the contest. 
" Special dinners. Three dinners 





for special groups will be held dur- 
ing the Castings Congress: the Sand 
Division Dinner, the Canadian Din- 
ner, and the AFS Alumni Dinner. 

Controlling Quality on the Chev- 
rolet Cylinder Block Casting, a mo- 
tion picture showing the controls 
employed by Chevrolet in handling 
sand from the time it is dredged 
from the lake until it becomes a 
finished core, will be the feature 
of the Sand Division Dinner. Com- 
ments by W. C. Schartow, Chevro- 
let Gray Iron Foundry, GMC, will 
supplement the movie. The dinner 
will be Wednesday evening at the 
Netherland-Hilton Hotel. 

The Canadian Dinner for found- 
rymen from the Dominion will be 
held Wednesday, May 8, at the 


Sheraton-Gibson Hotel. 

The annual dinner meeting of 
the “official family” of AFS—present 
and past officers, medalists, honor- 
ary life members—will be held the 
evening of Thursday, May 9, at 
the Queen City Club. 

" Past Presidents’ Luncheon. The 
traditional gathering of past nation- 
al presidents of AFS is set for 
Thursday, May 9, in Parlor I, Neth- 
erland-Hilton Hotel. Past President 
F. J. Dost will preside. 

* AFS Institute. Trustees of the 
AFS Training and Research Insti- 
tute will meet Tuesday morning, 
May 7, in Parlor J, Netherland- 
Hilton Hotel, to discuss their grow- 
ing program of training classes for 
foundry personnel. 


ss AWARDS OF SCIENTIFIC MERIT 


AWARDS OF SCIENTIFIC MERIT—Intended exclusively as a technical citation 


. . to recog- 


nize outstanding papers, meritous technical services or effort, and development of a process, 
method or engineering advancement having future possibilities.” 


RICHARD W. HEINE 


“For valuable assistance to AFS te- 
search on malleable cast iron as relates 
to the effect of melting conditions on 
metal behavior.” 

Prof. Heine, associate professor of 
metallurgical engineering, Univer- 
sity of Wisconsin, has written more 
than 25 technical papers and is 
recognized widely for his investiga- 
tional work. 


WALTER R. JAESCHKE 


“For substantial contributions to the 
development of cupola and air furn- 
ace melting of malleable iron, and to 
broader foundry knowledge of re- 
fractories.” 

Mr. Jaeschke, consulting metallur- 
gical engineer, Whiting Corp., Har- 
vey, lll., is an American authority 
on air furnaces, side-blow convert- 
ers and duplexing. 


ARTHUR E. SCHUH 


“For conscientious effort in AFS cu- 
pola research investigations, and in 
development of the Society's basic 
ferrous publication, The Cupola and 
its Operation.” 

Dr. Schuh, director of research and 
development, United States Cast 
Iron Pipe Co., Burlington, N. J., 
holds several metallurgical patents 
and has written numerous articles. 





CHARLES K. DONOHO 
PETER L. SIMPSON GOLD MEDAL 


“For outstanding contributions to the 
Society and to the ferrous casting in- 
dustry, especially in the fields of gray 
iron, nodular iron and steel.” 

Mr. Donoho, chief metallurgist and 
technical director, American Cast 
Iron Pipe Co., Birmingham, Ala., 
has authored numerous technical 
papers on foundry technology. 


GOLD MEDAL AWARDS . 
-S>s> AFS SERVICE CITATIONS 


































CLYDE A. SANDERS 
JOHN H. WHITING GOLD MEDAL 


“For outstanding contributions to the 
Society and castings industry in the 
development and dissemination of 
fundamental data concerning the use 
of foundry molding sands.” 

Mr. Sanders, vice-president, Ameri- 
can Colloid Co., Chicago, contrib- 
uted heavily to sand practice and 
to foundry technology. 





THOMAS E. BARLOW 


“For unstinting service to the Society 
and its Chapters as a speaker on mold- 
ing sands, cupola operations and his 
willingness to serve.” 

Mr. Barlow, sales manager of East- 
ern Clay Products Dept. of Interna- 
tional Minerals & Chemical Corp., 
Chicago has long served AFS on 
committees and as a speaker. 

to foundry technology. 








JOHANNES C. A. CRONING 
JOHN A. PENTON GOLD MEDAL 


“For his outstanding contribution to 
the foundry industry in the invention 
of the shell molding process for pro- 
duction of metal castings.” 

Mr. Croning, Croning & Co., Ham- 
burg-Altona, Germany, has con- 
ducted broad research in the 
foundry field, and received the “In- 
ternational Award” in 1956. 




















AFS SERVICE CITATIONS . . “Intended exclusively as recognition for 


outstanding general service, not necessarily of a technical nature, to the 


Society and the castings industry.” 


HORACE A. DEANE 


“For conscientious service to the So- 
ciety and the castings industry, espe- 
cially in the encouragement of young 
men toward foundry work.” 

Mr. Deane, Campbell, Wyant & 
Cannon Foundry Co., Muskegon, 
Mich., has been active in setting 
up company programs and meth- 
ods for developing foundry appren- 
tices for supervisory capacities. 


VINCENT DELPORT 


“For distinguished service to the So- 
ciety as its European representative, 
especially in connection with the In- 
ternational Foundry Congress.” 

Mr. Delport, Penton Publishing Co., 
London, England, has been contin- 
uously active in European foundry 
society activities for nearly forty 
years and has been European rep- 
resentative of AFS since 1926. 
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W. A. MORLEY O. J. MYERS E. R. OESCHGER R. A. OSTER A. N. PIRRIE 

TERMS EXPIRE 1957 TERMS EXPIRE 1958 TERMS EXPIRE 1959 | 
y F. C, Cech, Cleveland Trade School C. C. Drake, Griffin Wheel Co. C. E. Drury, Central Foundry Div., General Motors Corp. 
| L. H. Durdin, Dixie Bronze Co. H. C. Erskine, Aluminum Co. of America R. W. Griswold, Erie Malleable Iron Co. | 

B. G. Emmett, Los Angeles Steel Casting Co. C. W. Gilchrist, Cooper-Bessemer Corp. H. Heaton, Mainland Foundry Co., Ltd. 

W. M. Hamilton, Chattanooga Div., Crane Co. O. Jay Myers, Archer-Daniels-Midland Co. A. V. Martens, Pekin Foundry & Manufacturing Co. 

W. A. Morley, Olney Foundry, Link-Belt Co. C. E. Nelson, Dow Chemical Co. G. P. Phillips, International Harvester Co. 

E. R. Oeschger, General Electric Co. R. A. Oster, Beloit Vocational and Adult School A. Pirrie, American Standard Products (Canada) Ltd. | 

H. L. Ullrich, Foundry Consultant R. W. Trimble, Bethlehem Supply Co. G. R. Rusk, Freeman Supply Co. 
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Vice-President 
Region No. 5 





PRESIDENT 
FRANK W. SHIPLEY 


Caterpillar Tractor Co. 
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H. W. Dietert Co. 


PAST PRESIDENT 


BRUCE L. SIMPSON 
National Engineering Co. 
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HOSTS TO 61st AFS CASTINGS CONGRESS 


R. J. Westendorf 


The thousands of foundrymen 

who will soon converge on Cin- 
cinnati to attend the 61st AFS Cast- 
ings Congress and Ist Engineered 
Castings Show will find that the 
AFS Cincinnati District Chapter 
has spread a welcome mat at the 
door to their great industrial city. 


The chapter, under the direction 


sexe\. of Chairman R. J. Westendorf, and 
“> its general convention committee, 
~ under Chairman E. H. King, have 












































E. J. James 


made many of the local arrange- 
ments for the Castings Congress. 


Cincinnati District Chapter 


Chairman—Richard J. Westendorf, 
Dayton Casting Co. 

Vice-Chairman—E. J. James, Dayton 
Oil Co. 

Secretary—Robert Thompson, H. P. 
Deuscher Co. 

Treasurer—Arthur G. Jones, ARO 
Equipment Corp. 


Co. 





Martin E. Rollman 







Roland Schwartz, H. Kramer and 
Co. 


Plant Visitation Committee 


Chairman—Martin E. Rollman, Cincin- 
nati Milling Machine Co. 
Vice-Chairman—Robert Thompson, H. 
P. Deuscher Co. 
Vice-Chairman—Ernest J. Stockum, 
Dayton Malleable Iron Co. 
Maurice G. Bolinger, Wm. Powell 
Co. 
William Oberhelman, Oberhelman- 
Ritter Foundry 
James Walther, Dayton Steel Cast- 
ing Co. 
Clifford Morningstar, Black Clawson 
Co. 
Richard R. Deas, Jr., Hamilton 
Foundry & Machine Co. 
William Schneble, Advance Found- 
ry Co. 


Shop Course Committee 


Co-Chairman—J. S. Schumacher, Hill 
& Griffith Co. 


Co-Chairman—William R. Oakley, 
Delhi Foundry Sand Co. 
Helen L. Redmond, Buckeye 


Foundry Co. 

Clyde McQuiston, Advance Found- 
ry Co. 

David Pusack, Cincinnati Milling 
Machine Co. 

Eugene Brunsman, O.P.W. Corp. 


Publicity Comittee 
Chairman—Roland C. Schwartz, H. 





\¢ 
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! ©. Schumacher 


and Ist ENGINEERED CASTINGS SHOW 


Kramer and Co. 

Charles Riese, Cincinnati Milling 
Machine Co. 

E. J. James, Dayton Oil Co. 


Banquet Committee 


Chairman—E. J. James, Dayton O!] 
Co. 

Vice-Chairman—Robert C. Shick, Ran- 
son and Orr Co. 

Treasurer—Arthur G. Jones, ARO 
Equipment Corp. 
Maurice G. Bolinger, Wm. Powell 
Co. 
Hartzel Bovard, Reliance Foundry 
Co. 
William Dine, St. Mary’s Foundry 
Co. 
Richard R. Deas, Jr., Hamilton 
Foundry & Machine Co. 
William Gilbert, Jr., Buckeye 
Foundry Co. 
Milton E. Johnson, Whiting Corp. 
Edward H. King, Hill and Griffith 
Co. 
Charles T. Koehler, Hamilton Brass 
& Aluminum Casting Co. 
William R. Oakley, Delhi Foundry 
Sand Co. 
Richard A. Poirier, A. & B. Found- 
ry Co. 
Martin E. Rollman, Cincinnati Mill- 
ing Machine Co. 
Roland C. Schwartz, H. Kramer 
& Co. 
E. J. Stockum, Dayton Malleable 
Iron Co., G. H. R. Foundry Divi- 
sion 
Robert Thompson, H. P. Deuscher 


Ernest J. Stockum 


Robert E. Webb, Tri-State Found- 
ry Co. 
Raymond L. Young, Peerless Found- 
ry Co. 


Reception Committee 


Chairman—R. J. Westendorf, Dayton 
Casting Co. 
Arthur A. Alfers, Oakley Pattern 
& Foundry Co. 
William Beiser, Reliance Foundry 
Co. 
Ben Claffey, Dayton Malleable Iron 
Co., G. H. R. Foundry Division 
Stephen F. Dana, Peerless Found- 
ry Co. 
Charles Erhard, Chris Erhart 
Foundry & Machine Co. 
George Euskirchen, Jr., Cincinnati 
Foundry Co. 
Herman Ewig, Cincinnati Milling 
Machine Co. 
E. J. James, Dayton Oil Co. 
Walter Klayer, Aluminum Indus- 
tries 
S. T. Korte, R. Lavin & Sons 
R. J. Redmond, Buckeye Foundry 
Co. 
Peter R. Rentschler, Hamilton 
Foundry & Machine Co. 
Harold Ritter, Oberhelman-Ritter 
Foundry Co. 
William Schneble, Advance Found- 
ry Co. 


*" Ladies Committees. The wives 
of members of the Cincinnati Dis- 
trict Chapter have organized their 
own committees to make plans for 


Roland E. Schwartz 





the ladies program of the Castings 
Congress. Mrs. F. W. Shipley and 
Mrs. H. W. Dietert will serve as 
honorary co-chairmen. 


General Committee 
Mrs. E. H. King, Chairman 
Mrs. R. J]. Westendorf, Co-Chairman 
Mrs. M. E. Rollman, Co-Chairman 


Hospitality Committee 

Mrs. Marie McCullough, Hostess, 
Mrs. R. C. Schwartz, Mrs. R. E. 
Webb, Mrs. W. R. Oakley, Mrs. M. 
G. Bolinger, Mrs. R. R. Deas, Jr., 
Mrs. E. J. James, Mrs. E. J. Stockum, 
Mrs. R. G. Thompson, Mrs. A. G. 
Jones, Mrs. C. T. Koehler, Mrs. R. A. 
Poirier, Mrs. R. L. Young, Mrs. M. E. 
Johnson, Mrs. W. H. Dine, Mrs. W. 
Gilbert, Jr. 


AFS Official Tea 
Mrs. E. H. King, Chairman, Mrs. R. 
J. Westendorf, Mrs. E. J. James, Mrs. 
W. Gilbert, Jr.. 


Registration Committee 
Mrs. M. E. Rollman, Co-Chairman 
Mrs. R. J. Westendorf, Co-Chairman 
Mrs. R. R. Deas, Jr., Co-Chairman 


Boat Trip Committee 
Mrs. M. E. Johnson, Chairman 
Mrs. W. R. Oakley, Mrs. A. G. Jones. 


Fashion Show Committee 
Mrs. R. G. Thompson, Chairman 
Mrs. C. T. Koehler, Mrs. M. G. Bol- 
inger. 


Robert Thompson 








Mrs. F. W. Shipley 





Mrs. H. W. Dietert 
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Al-Fin Div., Fairchild Engine & Air- 
plane Corp., Deer Park, Boo . we 
Bi-metallic castings of light metais 
molecularly bonded to ferrous metals. 


Alloy Steel Casting Co., Southhampton, 
Pa. Stainless steel and other alloy 
castings. 


Alten Foundry & Machine Works, Inc., 
Lancaster, Ohio. Gray iron and alloy 
iron castings; machined castings. 


Aluminum Co. of America, Pittsburgh, 
Pa. Aluminum and magnesium castings 
- sand and permanent molds; die cast- 
ngs. 


Aluminum Permanent Mold Co., Grand 
Rapids, Mich. Aluminum castings in 
permanent and sand molds. 


American Alloys Corp., Kansas City, 
Mo. High strength aluminum alloys; 
sand, permanent mold, and die castings. 


American Light Alloys, Ime., Little 
Falls, N. J. Aluminum and magnesium 
castings. 


Apex Smelting Co., Cleveland. Ternal- 
loy and 417 aluminum casting alloys. 


Arrow Aluminum Castings Co., Cleve- 
land. Aluminum sand, permanent mold, 
and die castings. 


Arwood Precision Casting Corp., New 
York. Ferrous and non-ferrous invest- 
ment castings. 


G. A. Avril Co., Cincinnati. Brass and 
bronze ingots. 


Badger Malleable & Mfg. Co., Milwau- 
kee. Malleable iron castings. 


Morris Benn & Co., Yellow Springs, 
Ohio. Ductile iron castings and Antioch 
process aluminum castings. 


Bendix Foundries, Bendix Aviation 
Corp., Teterboro, N. J. Magnesium and 
aluminum castings in sand, die cast, 
permanent mold, shell, plaster, or cen- 
trifugally cast. 


Brown Foundry Corp., Camden, N. J. 
Alloy bronze rods, castings and bush- 
ings. Aluminum and monel castings in 
sand, centrifugal, or permanent molds. 


Brush Beryllium Co., Cleveland. Beryl- 
lium copper continuous cast rolling 
billets. Hot-rolled beryllium copper. 


Buckeye Foundry Co., Cincinnati. Me- 
dium and heavy gray iron castings. 


Campbell-Hausfeld Co., Harrison, Ohio. 
Light and medium gray iron castings. 
Complete manufacturing service. 


Carborundum Co., Electro Minerals 
Div., Niagara Falls, N. Y. Ferro-alloy 
ladle addition. 


Century Foundry Co., St. Louis. Gra 
ang au tle castings. Sand, shell 
and C¢ molds. 


Chicago Foundry Co., Chicago. Light 
gray iron castings. 


City Pattern & Foundry Co., South 
Bend, Ind. Wood and metal patterns, 
non-ferrous sand castings, experimen- 
tal machining, and duplicating. 


Climax Molybdenum Co., New York. 
Molybdenum products. 
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Dayton X-Ray Co., Dayton, Ohio. Non- 
destructive x-ray testing apparatus. 
Accessories and laboratory applica- 
tions. 


Harry W. Dietert Co., Detroit. Testing 
and control equipment. 


Dike-G-Seal, Ine., Chicago. Engineer- 
ing aids for blow-in type core boxes 


Dixie Bronze Co., Birmingham, Ala. 
Ampco, copper, copper base alloy, and 
aluminum castings. Machined castings. 


Doehler-Jarvis Div., National Lead 
Co., Toledo, Ohio. Zinc, aluminum, mag- 
nesium, and brass die castings. 


Duriron Co., Dayton, Ohio. Corrosion 
resisting stainless alloys. High silicon 
iron castings. 


Eastern Malleable Iron Co., Naugatuck, 
Conn. Malleable, pearlitic malleable, 
and aluminum castings in sand, per- 
manent molds, or die cast. 


Eaton Mfg. Co., Foundry Div., Vassar, 
Mich. Permanent mold gray iron cast- 
ings. 


Eder Instrument Co., Chicago. Cysto- 
scopes for optical inspection, inspec- 
tion lights, magnifiers, “blind hole” 
telescopes. 


Engineered Castings Div., American 
Brake Shoe Co., Rochester, N. Y. Iron, 
nickel alloy, and steel castings preci- 
sion cast in sand, shell, and ceramic 
molds. 


Chris Erhart Foundry & Machine Co., 
Cincinnati. Light to medium heavy 
gray iron, ductile, and semi-steel cast- 
ings. 


Fabricast Div., GMC, Bedford, Ind. 
Aluminum castings in sand, perma- 
nent molds, or die cast. Heat-resistant 
alloy castings. 


Gibson & Kirk Co., Baltimore, Md. Al- 
loy brass, bronze, and aluminum cast- 
ings. 


Grede Foundries, Inc., Milwaukee. Car- 
bon and alloyed steel, gray iron, duc- 
tile iron castings. 


Samuel Greenfield Co., Ine., Buffalo, 
N. Y. Brass, bronze, and aluminum 
smelting and refining. 


Hamilton Brass & Aluminum Castings 
Co., Hamilton, Ohio. Sand and centrifu- 
gal east non-ferrous castings. Special 
alloys. 


Hamilton Foundry & Machine Co., Ham- 
ilton, Ohio. Gray iron, alloyed iron, 
Ni-Resist, ductile Ni-Resist, and Ni- 
Hard Nodulite castings. 


Rend, Harris & Co., Chicago Heights, 
Ill. Brass, bronze, nickel silver ingots. 
Copper base alloys. 


Hiea, Ine., Shreveport, La. Stainless 
steel castings. 


Howard Foundry Co., Chicago. Alumi- 
num, magnesium, iron, and steel cast- 
ings in sand, shell, permanent, or in- 
vestment molds. 


International Nickel Co., New York. 
Ductile iron castings. 


Janney Cylinder Co., Philadelphia. Cen- 
trifugal castings, finish machined in 
brass, bronze, stainless, monel, Ni-re- 
sist, or iron. 


Kaiser Aluminum & Chemical Sales, 
Ine., Chicago. High purity aluminum 
castings alloys. 


Keokuk Steel Casting Co. Keokuk, 
Iowa, Carbon and low alloy steel cast- 
ings. 


King Tester Corp., Philadelphia. Port 
able Brinell hardness testers and Brin- 
ell microscopes. 


H. Kramer & Co., Ajax Metal Div., 
Chicago and Philadelphia. Brass, 
bronze, and nickel silver ingots. Special 
alloys, hardeners, copper shot, phospos 
copper shot and waffle. 


R. Lavin & Sons, Ine., Chicago. Non- 
ferrous metals. 


Lebanon Steel Foundry, Lebanon, Pa. 
Carbon, low alloy, and stainless steel 
castings. 


Love Brothers, Inec., Aurora, Ill. Gray 
iron castings and machining. 


Lynchburgh Foundry Co., Lynchburg, 
Va. Light, medium, and heavy castings 
in gray, alloyed, ductile, or heat treat- 
ed irons. Shell and sand molding. 


Magnafiux Corp., Chicago. Non-de- 
destructive testing systems. 


Martin Grinding & Machine Works, Inc., 
Chicago. Iron and steel gooseneck 
castings, shot sleeves, and plungers. 
Die cast components. 


Meehanite Metal Corp., New Rochelle, 
N. Y. Meehanite metal castings and 
engineering and design services. 


Mid-Continent Steel Casting Corp., 
Shreveport, La. Carbon and low alloy 
steel castings. 


Midwestern Foundries, Ine., Garrett, 
Ind. Small gray iron castings. 


Modern Pattern & Plastics Inc., Toledo, 
Ohio. Plastic, wood and metal patterns. 
Molds for investment castings. 


Motor Castings Co., Milwaukee. Light, 
medium, and heavy gray and ductile 
iron castings. 


Mueller Industries, Ine., Aurora, Ill. 
Gray iron castings. 


Nassau Smelting & Refining Co., Tot- 
tenville, Staten Island, N. Y. Brass 
and bronze ingots and billets. Casting 
copper. 


National Engineering Co., Chicago. 
Laboratory muller for sand control. 
Quality castings .for foundry equip- 
ment. 


Nonferrous Foundries, Inc., Indianapo- 
lis, Ind. Copper, brass, bronze, and 
Kirksite castings. Heat treated alumi- 
num castings. 


Nuclear Seoteme Div., Budd Co., Phila- 
delphia. adiographic may par for 
non-destructive testing. adiation for 
research, 


Oregon Metallurgical Corp., Albany, 
Ore. Titanium and zirconium castings 
and ingots. 


Peerless Foundry Co., Cincinnati. Light 
and medium gray iron, semi-steel, and 
special alloy castings. 


“Precision Metal Molding”, Cleveland. 
Meaeazine serving the precision casting 
field. 


Pressco Co., Chesterton, Ind. Brass and 
bronze castings in permanent molds, 
centrifugal cast, or die cast 


Pyott Foundry & Machine Co., Aurora, 
lll, Gray iron castings and machining. 


Quality Aluminum Casting Co., Wauke 
sha, Wis. Aluminum castings in sand 
and permanent molds. 


Reliable Castings Corp., Cincinnati. 
Ampco, bronze, and aluminum sand 
castings. Aluminum permanent mold 
castings. 


Roessing Bronze Co., Pittsburgh, Pa. 
Brass, bronze, and aluminum ingots. 
Deoxidizing aluminum, 


Rolle Mfg. Co., Lansdale, Pa. Aluminum 
and magnesium castings in investment, 
sand, and permanent molds. 


I. Schumann & Co., Cleveland. Brass 
and bronze ingot. Nickel copper alloys. 


Scientific Cast Products Corp., Cleve- 
land and Chicago. Pressure cast match- 
plates and cope and drag plates. 


Sipi Metals Corp., Chicago. Brass and 
bronze ingots. Shot alloys. Aluminum. 


Sivyer Steel Casting Co., Milwaukee. 
Sand and sheet cast carbon and stain- 
less steel. 


Southern Precision Pattern Works, Inc., 
Birmingham, Ala. Machined metal, 
wood, and plastic patterns. Aluminum 
castings. 


Sterling Casting Corp., Bluffton, Ind. 
Gray iron castings. 


Superior Foundry, Ine., Cleveland. 
Classes 20-60 gray iron castings. Cupola 
and electric furnace melting. 


Swedish Crucible Steel Co., Detroit. 
Steel and alloy castings. Production 
and jobbing. 


Symington-Gould Corp., Depew, N._  ¢ 
Carbon and alloy heat and corrosion 
resistant ferrous castings. 


United States Gypsum Co., Chicago. 
Precision casting plasters, permeable 
and pressure metal casting plasters, 
plaster and plastic patternmaking ma- 
terials, epoxy patternmaking resins. 


Universal Castings Corp., Chicago. 
Vacuum cast precision non-ferrous 
castings. 


Wadsworth Foundry Co., Wadsworth, 
Ohio. Light and medium gray iron, 
alloyed iron, and semi-steel castings. 


Wagner Malleable Iron Co., Decatur, 
Ill. Small and medium ferritic and 
pearlitic malleable castings. 


Waukesha Foundry Co., Waukesha 
Wis. Stainless steel, brass, mone 
bronze, and aluminum castings. 


Wilmington Casting Co., Wilmington, 
Ohio. Light gray iron castings. Auto- 
motive pump and electrical machine 
castings. 


Zenith Foundry Co., Milwaukee. Gray 
and alloy iron, semi-steel, Zenite cast- 
ings. 
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Five papers that will be presented at the 61st AFS Castings Con- 
gress have been preprinted in this bonus section. The five papers 
have been carefully selected as subjects that demonstrate 
the quality, utility, and economy of castings as solutions to design 
problems. The reader, foundryman or designer, will find in these 
articles new and basic information that may open the doors lead- 
ing too the solution of his own particular problem. These are dis- 
closures of advancements in cast metals technology that could 
be made only at the industry's important technical event, the 
Castings Congress of the American Foundrymen’s Society. 


POWDERED GRAPHITE MOLDS SIMPLIFY 
TITANIUM CASTING 


HIGH PURITY ALUMINUM ALLOY SOLVES STRUCTURAL 
ENGINEERING PROBLEMS 


NEW CASTING ALLOY COMBINES 
HIGH STRENGTH AND CORROSION RESISTANCE 


VACUUM DIE CASTING OPENS 
NEW FRONTIERS IN DESIGN 














CASTING IN SAND TO EXCEED AIRCRAFT SPECS 


A MODERN CASTINGS 
BONUS 


This section is the 22nd in a continuing 
series of special reports. Each of these 
sections is a handbook of practical and 
current information valuable to foundry 
management. Reprints are 50¢ each. 
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POWERED GRAPHITE MOLDS SIMPLIFY 
TITANIUM CASTING 


Complex shapes can be cast in mixture easily formed 


into molds or cores with conventional equipment 


The titanium casting industry 

has received a long needed as- 
sist by the development of a graph- 
ite powder molding material that 
can be formed into a mold or core 
using conventional pattern equip- 
ment. Molten titanium is difficult 
to cast because of its extreme re- 
activity with most refractory mold 
materials. 

This reaction causes a severe 
embrittlement of the metal. Ma- 
chined graphite molds have been 
found to be non-reactive but the 
machining costs are high; only cer- 
tain shapes can be made this way; 
and the molds can be used only 
a few times before they spall and 
crack. In addition, the surface chill 
effect due to the high thermal con- 
ducticity of dense graphite makes 


Fig. 1 . . Pattern has twin 
runner and bottom gate. 


* modern castings 


A. L. Femp / Metallurgist 

E. I. DuPont de Nemours & Co. 

Wilmington, Dela. R. E. EpetMan / Metallurgist 
Pitman-Dunn Laboratories 
Frankford Arsenal, Philadelphia 





Titanium base alloys are meeting some of the most 
severe demands required by the aircraft, chemical and 
marine industries. Low density, 40 per cent that of stain- 
less steel and only 1.6 times that of aluminum, com- 
bined with tensile strengths as high as 140,000 psi in 
the as-cast condition, give titanium alloys the outstand- 
ing strength-weight ratio needed for airborne craft and 
missiles. Chemical processing plants and ships are using 
them for vital parts requiring top corrosion resistance. 











Fig. 2 . . Mold half made Fig. 3 . . Finished mold 
from wooden pattern. half with core in position. 


QUALITY e UTILITY «e ECONOMY 











it virtually impossible to obtain a 
relatively smooth surface. 

Water-cooled copper molds have 
also been used. Here again the ex- 
pense, shape limitations, and chill 
factors are even further aggravated. 
Silica molds made by conventional 
foundry practices react badly with 
molten titanium. The castings are 
full of internal blow holes and pos- 
sess extremely rough contaminated 
surfaces." 


Casting Problems 

Shell molding techniques for pro- 
ducing non-reactive molds were 
investigated by Battelle Memorial 
Institute. Great improvement was 
noted using resin-bonded refracto- 
ry oxides like zirconia, zircon, and 
alumina, which were specially coat- 
ed with surface reaction inhibitors. 
Surface pinholes and internal po- 
rosity, however, were generally 
present in any sizeable section 
thickness **#°*°, Investment type 
casting methods also have been 
tried on titanium but with little 
or no success. Gross reaction occurs 
between the refractory oxides and 
binders used in these molds. 

As calculated from thermody- 
namic considerations and observed 
in all experimental investigations, 
carbon (or graphite) is more inert 
to molten titanium than any other 
refractory material. Carbon absorp- 
tion is not rapid in the liquid state 
and diffusion in the solid state even 
at elevated temperatures is ex- 
tremely slow. The experience with 
machined graphite molds, where 
instantaneous surface solidification 
of molten metal on the mold wall 
occurs, has shown that uncontami- 
nated castings can be produced. 

The objects of this investigation 
were to (1) develop a mold com- 
position based on graphite which 
would approach machined graph- 
ite in lack of reactivity, and at the 
same time be amenable to existing 
foundry mold preparation proce- 
dures; (2) cast a standard shape 
of titanium in molds of this com- 
position using approved furnace 
techniques and thoroughly evaluate 
the properties of the castings thus 
produced; and (3) determine the 
course to follow for future devel- 
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opment and commercial applica- 
tion. 


Mold Fabricating 

The processing of a new mold 
composition (U.S. patent applied 
for), based on the use of sized syn- 
thetic graphite powders bonded 
with suitable non-reactive agents, 
is briefly described here. 

Screened synthetic graphite pow- 
ders in the size range of —20 + 100 
mesh are used as a base. The ag- 
gregate grain size approaches ap- 
proximately an AFS 70 (gfn). This 
gives a fair degree of permeability 
in the finished mold and is not 
too difficult to bond in large shapes. 
The other mold constituents are 
dry cornstarch, pulverized pitch, 
carbonaceous cement, a_ surface- 
active agent and water. The opti- 
mum composition is as follows: 
53 per cent electric furnace graph- 

ite powder (—20 + 100 mesh) 
10 per cent dry cornstarch 
10 per cent pulverized pitch 
8 per cent carbonaceous cement 
1 per cent surface activating 
agent 
18 per cent water 


Fig. 4 . . Finished graphite 
cores are permeable, hard, 
and take normai handling. 


The starch is the “green” binder 
which facilitates room temperature 
molding and develops considerable 
green strength. Pitch and carbo- 
naceous cement in combination 
form a solid high-temperature bond 
when the mold is fired. The use 
of either of these components 
alone results in rougher mold sur- 
faces and reduced resistance to 
mold spalling. The surface active 
agent wets the graphite particles, 
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Fig. 5 . . Bottom-pour furnace utilizes a water-cooled copper crucible. 
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Fig. 6 . 


only a 


. Valve body after 


slight sand blast 


makes them compatible with starch 
and water, and reduces the amount 
of water necessary in the mixture. 

All solid components except the 
graphite are essentially carbon com- 
pounds and are reduced to elemen- 
tal carbon by firing. Thus a mold 
is produced which is free of oxygen 
and nitrogen bearing materials 
which could contaminate the metal. 


Molding Method 


Molds are made in a few steps 
with equipment readily available 
in most foundries. The graphite 
powders are dry blended with the 
starch and pitch in a commercial 
cone blender. The carbonaceous 
cement and surface active agent 
are mixed with the water in a 
separate container. The dry mix- 
ture is then transferred to a muller 
and liquid components are added 


slowly. After thorough mixing the 
damp removed and 
dumped on wood or metal pat- 
terns which have been previously 
coated with a parting agent. 

The mold and pattern box are 
then pressed using forces of 50-85 
lb. per square inch of mixture con- 
tact surface. The mold is stripped 
from the pattern and dried at room 
temperature from 8 hours to 3 days 
depending on size. 

Residual water is then baked 
from the mold in a drying oven 
with heat gradually increased from 
140 F (60 C) to 248 F (120 C) 
over a period of 48 hours. Finally, 
the mold is fired in a reducing 
atmosphere furnace at 1292-1652 
F (700-900 C) for 1-2 hours. After 
cooling, it is ready for use. 

These molds are hard, permeable 
and can be handled without dan- 
ger of breakage. A more complete 
explanation for the fabrication of 
these molds is given in a prior 
publication’, 

Step-shape titanium castings 
weighing from 1/2 to 7 lb. have 
been cast in molds of this composi- 
tion without occurrence of signifi- 
cant reaction. High purity starting 
material (95 Bhn) retains its origi- 
nal hardness throughout the melt- 
ing and casting operation. Chemi- 
cal analyses indicate absence of 
contamination. Surface hardening 
is restricted to a very thin layer 
in the order of 0.020 in. deep. Yield 
strength, tensile strength, elonga- 
tion and impact strength are com- 
parable to values obtained in good 


mass is 


TABLE |. SURFACE MICROHARDNESS TRAVERSES 


Location 


No. 1 


Distance Below Surface 


.005 in. 
.010 in. 
O15 in. 
.020 in. 


Base Hardness == 120 Khn = 105 Bhn 





| 


Khn 


281 
172 
128 
118 





.005 in. 
010 in. 
015 in. 
.020 in. 
025 in. 


206 
142 
132 
128 
120 





.005 in. 
010 in. 
.015 in. 
.020 in. 
.025 in. 


284 
184 
150 
136 
118 
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wrought material of the same com- 
position. 


Casting a Valve Body 

The purpose of this project was 
to cast in titanium a standard 1-1/2 
in. plug-cock valve body—a com- 
mon commercial item in cast iron, 
steel or bronze. To do this, a spe- 
cial pattern was constructed of ma- 
hogany and plywood, designed 
with a twin runner and bottom 
gates. The object was to fill the 
mold cavity rapidly. No top riser 
was employed and the first casting 
suffered some shrink in the upper 
sections. A top riser corrected this 
defect. 

The pattern is shown in Fig. 1. 
The two mold halves produced 
from this one pattern are symmet- 
rical about the vertical axis and 
may be placed together face-to- 
face to make a complete mold. A 
finished mold half is illustrated in 
Fig. 2. Note the internal core 
placed in one mold half, Fig. 3. 
This core was hand rammed in a 
core box using the same base com- 
position as the mold itself. Fig. 4 
shows a close view of a finished 
core. 


Furnace Operation 

The metal for the casting was 
(102 Bhn) titanium sponge melted 
in a bottom-pour vacuum arc-type 
skull furnace. Fig. 5 shows a sche- 
matic drawing of the bottom-pour 
furnace used to cast the titanium 
body. It consists essentially of a 
water-cooled copper crucible, a 1 
in. diameter water-cooled tungsten- 
tipped electrode, an apparatus to 
supply an inert atmosphere having 
a ratio of 8 parts helium to 1 part 
argon, and a molybdendum sheet 
serving as a stopper. 

A charge of 40 lb. of titanium 
sponge was loaded into the fur- 
nace. After 174 minutes of arc melt- 
ing, approximately 12 lb. of molten 
metal was poured. Different power 
settings were employed. The total 
kilowatt hours per pound of metal 
poured was 0.8. No additional pres- 
sure outside of the normal gravity 
feed was used, although an ap- 
paratus is available on the furnace 
to increase the pouring rate. 











At the time of pouring, the pres- 
sure gages indicated no large pres- 
sure rises. This lack of an internal 
pressure increase is further indica- 
tion of the lack of reaction between 
the molten titanium and the mold 
wall. A complete description of the 
furnace and its operation is given 
in the literature’. 

After casting in a cold mold, the 
mold was broken away from the 
cooled metal. The sprues, runners, 


TABLE Il. CHEMICAL ANALYSES 
* N H Oo Bhn 


0.018 0.004 0.0014 0.069 102 
0.018 0.005 0.0052 0.070 102 


Sponge 
Casting 


and gates were sawed off and the 
core knocked out. With no other 
treatment than a slight sand blast 
the valve body appeared as in Fig. 
6. None of the exterior surfaces 
displayed evidence of any metal- 
mold reaction. The slightly rippled 
appearance of the surface is due 
to insufficient superheat in the met- 
al combined with the rapid chill 
effect of the high thermal conduc- 
tivity mold. 


Additional Problems 


Additional experimentation _ is 
planned in an effort to reduce the 
steep temperature gradient at the 
mold wall and yet avoid the pro- 
longed contact of molten metal that 
permits carbon diffusion into the 
surface of the casting. 

Of significant importance is the 
fact that no reaction of the metal 
with the core or internal surfaces 
was revealed, even at points of 
large section-size changes. This is 
a stringent test because the core 
is completely surrounded with mol- 
ten metal and trapped gases and 
reaction products would have little 
chance to escape. 

The use of a hollow collapsible 
core instead of a solid one would 
further reduce the chance of any 
surface contamination. Fig. 7 shows 
the solid cross section and lack of 
internal porosity of the walls. Etch- 
ing of these wall surfaces reveals a 
uniform fine grain size throughout. 
Radiograph verified the absence of 
internal porosity. 
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The problem of adequ itely vent 
ing the molds when casting titani 
um must be recognized. Gas is 
easily trapped in a metal with such 
a relatively low density (4.54 g ‘cc 
unless molds of high permeability 
are used. In this respect it is simi- 
lar to aluminum (2.70 g/ce den- 
sity) or magnesium (1.74 g/cc« 
The increasing use of consumable 
electrode melting furnaces, employ 
ing high vacuums instead of inert 
gas atmospheres, will certainly min- 
imize the problem of gas entrap- 
ment. If gas 
reaction, 
furnace engineering or change of 
mold design can cure the problem 


comes from mold 


however, no advanced 


Tests And Analyses 

Microhardness tests were made 
with a Tukon machine on sections 
of the casting for the purpose of 
determining the depth and degree 
of surface contamination. Table | 
presents three representative sets 
of Knoop hardness values which 
prove that the surface layer is shal- 
low and not particularly hard. Base 
metal hardness is reached at a 
depth of approximately 0.020 in., 
but there is no detrimental con- 
tamination below approximately 
0.010 in. 

Several bend tests were made on 
specimens taken from the walls of 
one casting. In all the samples the 
bend was between 0 T and 1/2T, 
indicating extreme ductility in the 
cast metal. All the properties re- 
ported are on the cast material 
which was neither heat treated nor 
vacuum annealed. 

The chemical analyses made on 
representative drillings conclusive- 
ly show that uncontaminated cast- 
ings may be produced in these 
molds with proper melting practic- 
es. In Table II the chemical com- 
position of the starting sponge 
material is compared with the com- 
position of the cast valve body. 
There is no absorption of unwant- 
ed interstitial elements. The small 
increase in the hydrogen level is 
the only consequence of the melt- 
ing and casting operation. 

Castings may be subjected to 
some type of machining operation 
such as facing flanges, cutting 
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threads or machining interiors t 
tolerance. To demonstrate the abil 
ity of these castings to be satisfac 
torily machined, threads were cut 
in one valve body on a lathe using 
a high-speed steel tool. The thread 
ed casting openings of 1-1/2 in 
IPS and 2 in. IPS size are show r 
in Fig. 8. No difficulty was en 
countered in this operation and n 
internal voids were revealed 


Hydrostatic Test 


\ hydrostatic test was conduct 
ed on this casting for the purpos: 
of determining pressure tightness 
The threaded openings of the cast- 
ing were sealed by insertion of 
appropriate carbon steel pipe plugs 
Water was introduced through a 
special fitting in one of the plugs 
At a pressure of 300 psi, the test 
was stopped because of a faulty 
plug 
showed no leaking at this pressure 

Although this work has been 
conducted on a limited scale it has 
served to demonstrate conclusively 
that titanium can be cast into de- 
sired shapes provided a satisfactory 


connection. The casting 


mold material is used. Much re- 
mains to be done before this proc- 
ess. or further modifications of it 
can be expanded into a commer- 
cial production scale in the foundry 


Two Further Problems 

Two significant problems con- 
cerning the mold material still need 
systematic investigation. One is the 
amount of water necessary to pro- 
duce a mixture which can be prop- 
erly rammed or pressed. The sur- 
face-active agent used has helped 


Fig. 7 . . Cross section shows 
lack of internal porosity. 
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Fig. 8 . . Machining operations 
are done by usual methods. 


to reduce necessary water consid- 
erably. But further reduction to the 
level of perhaps 6-8 per cent is 
desirable to obviate mold cracking 
problems during drying. 

Also, the proper blends of par- 
ticle sizes and their distribution in 
the mold aggregate is extremely 
important. Better equipment for 
mixing and blending would un- 
doubtedly reduce the amount of 
both the binder and the liquid 
vehicle necessary. 

The other problem concerns the 
proper control of mold thermal con- 
ductivity or mold temperature to 
permit castings with smooth walls 
to be produced. The extremely rap- 
id chill of the present molds with 
large percentages of graphite pro- 
duces a rippled casting surface. In 


addition, with present type melting 
furnaces, sufficient superheat is dif- 
ficult to obtain in the molten 
charge. 

One way to reduce the cooling 
rate of the metal would involve 
preheating of the molds before cast- 
ing to decrease the temperature 
gradient between molten metal 
and mold wall. This conductivity 
aspect may have to be closely con- 
trolled, however, to prevent molten 
metal contamination by excessive 
contact with the mold wall. 


Summary 

This work demonstrates that 
shaped unalloyed titanium castings 
can be produced without contami- 
nation in a newly developed ex- 
pendable graphite powder mold 
made by ordinary foundry tech- 
niques. Careful tests show the cast- 
ings to have neither surface pin- 
holes nor internal porosity due to 
reaction with the mold. 

Chemical analyses reveal the 
cast metal to be essentially of the 
same purity as the original charged 
material. Mechanical tests illustrate 
excellent ductility and machinabil- 
ity. The surface hardened layer 
does not exceed a depth of 0.020 
in. nor a hardness of 300 Khn. The 
use of internal cores presents no 
reaction or knockout problems. 

The mold material shows great 
promise but further development 


is needed to eliminate processing 
problems associated with the high 
water content. Also, the surface fin- 
ish of castings made in these molds 
must be improved to eliminate 
wrinkles caused by too rapid a 
chill. Mold preheat, greater metal 
superheat, and modification of the 
composition are some of the possi- 
ble solutions that meant further in- 
vestigation. 
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HIGH PURITY ALUMINUM ALLOY 
SOLVES STRUCTURAL 
ENGINEERING PROBLEMS 


AuaN B. DeRoss / Technical Specialist 
Kaiser Aluminum & Chemical Sales, Inc. 


Aluminum alloy 356 is Chicago 
used extensively for air- 
craft fittings and pum : . one 
parts and gutuilatnes Higher aging temperatures ductility and strength 
cylinder blocks and ° P lh ene 
transmission parts. This raise alloy’s stress-resisting qualities 
alloy has excellent cast- 
ability producing pres- 
sure tight castings with 
good corrosion resist- 
ance. By improved prac- 
tices described here, al- 
loy 356 tensile strength 
can be raised from 35,- 
000 to 47,500 psi there- 
by extending its struc- 
tural applications beyond 
its present limitations. ee 
“ab 

Pax 




















Fig. la . . Beta iron-silicon Fig. Ib . . Beta iron-silicon 
constituent in 356 standard. constituent in HP 356 alloy. 


Remarkably improved physical 

properties for aluminum alloy 
356 have been obtained by limit- 
ing the iron content to a maximum 
of 0.15 per cent. 

This improvement is a welcome 
one for design engineers who for 
many years have sought an alumi- 
num casting alloy that would per- 
form satisfactorily under applied 
stresses such as those produced in 
structural parts for aircraft, auto- 
motive, and industrial equipment. 
The demand for higher quality by 
these industries has required found- 
rymen to produce exceptionally 
sound castings incorporating high 
strength and ductility. In addition 
to high strength and ductility, cast- 
ing alloys must display castability, 
machineability, dimensional stabil- 
ity, and corrosion resistance. 

The alloy which approaches 
these characteristics almost in en- 
tirety is alloy 356 of the aluminum- Fig. 2 . . Sand cast test bars were made in natural bonded green sand 
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micrographs exhibiting a compari- 

son between the beta iron-silicon 

constituent of HP 356 and standard 

356 is shown in Fig. 1. According 

to Mondolfo* and Bonsack*, beta 

— iron-silicon occurs in the form of 

wer large thin needles and plates. Like 

most intermetallic compounds, it 

WSS is brittle and reduces ductility, in 
proportion to the amount present. 

The specification for alloy HP 356 

is given in Table I, along with a 

CPO RRR A eimai sr Soe i UA 


typical chemical analysis compared 
-““ DItTIGEs - 7s - 
+n Ses anes eee 


Heat Treatment 
The higher ductility of HP 356 
permits the use of more complete 
artificial aging in order to develop 
the full potential strength values 
without approaching brittleness not 
TABLE |. HP 356 ALLOY SPECIFICATION AND ANALYSIS VERSUS STANDARD GRADE possible to accomplish with ordi- 
— nary standard grades. While it is 
HP 356 d Typical Analysis not ordinarily thought of in this 
—— crea | __HP 356 __Std. 356 manner, the T6 heat treatment 
Cu 0.10 max 0.01 0.08 actually was designed to permit 
- tl ery ee only partial aging in an effort to 
Mg 0.25 - 0.40 0.34 0.32 conserve elongation at the expense 
Zn 0.10 max 0.02 0.03 of strength. Now, however, with 
Mn 0.10 max _ 0.01 iy ° : 
Ti 0.20 mox | 0.11 0.10 the high purity version, heat treat- 
ments can be used which develop 
Other ° : 
elements 0.03 max the full strength potential without 
each | the elongation deteriorating dras- 
Other | tically. 
elements Standard solution heat treatment 
_ practices are not changed for alloy 


Fig. 3 . . Operating temperature of 625 F was used for permanent 
mold when casting test bars. Metal poured between 1250-1300 F. 





silicon-magnesium group. This pop- 
ular foundry alloy produced with 
a low impurity content, particular- 
ly iron, exhibits exceptionally high 
ductility. 





50,000 


| Ts 





40,000 





Effect of Iron 

The unique factor which makes 
alloy HP (high purity) 356 superi- 
or is its much greater reserve of 
ductility. This is accomplished by — 
limiting the iron content to a maxi- HP 356 PERMANENT MOLD 
mum of 0.15 per cent and holding 20 
other impurities to as low a value ; 
as possible. The effects of minor 
alloying elements and impurities on 
alloy 356 have adequately been 
covered in the paper by Lemon 
and Hunsicker'. However, since 
iron, above all other impurities, 
has such a detrimental effect on 
the ductility of alloy 356, photo- Fig. 4 . . Aging curves of alloy HP 356, permanent mold, at 320 F. 
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HP 356. Combinations of proper- 
ties are obtained by varying the 
aging temperatures and time at 
temperatures. Thus, mechanical 
properties can be obtained in a 
range from 41,000 psi tensile 
strength, 23,000 psi yield strength, 
16 per cent elongation to 45,000 
psi tensile strength, 34,000 psi yield 
strength, 8 per cent elongation for 
permanent mold, and from 37,000 
psi tensile strength, 25,000 psi yield 
strength, 10 per cent elongation to 
41,000 psi tensile strength, 34,000 
psi yield strength, 5 per cent elon- 
gation for sand cast. 


Experimental Procedure 


All alloy ingot was melted in a 
propane gas-fired furnace, using 
silicon carbide-clay bonded cruci- 
ble, with sodium borate glaze. Ap- 
proximately 50 pounds of aluminum 
were melted at one time. Fluxing 
was accomplished by flushing with 
chlorine gas for approximately five 
minutes. Casting temperatures for 
both sand cast and permanent mold 
castings were between 1250 F 
(677 C) and 1300 F (705 C). The 
operating temperature of the per- 
manent mold was approximately 
625 F (330 C). Sand cast test speci- 
mens were cast in natural bonded 
green molding sand. 

To determine the effect of a 
higher magnesium content on al- 
loy HP 356, an addition calculated 
to 0.60 per cent magnesium was 
made using pure stick magnesium. 
This high-magnesium alloy is des- 
ignated XHP356. The material was 
plunged below the surface of the 
melt and stirred in to insure uni- 
formity in composition. 

Standard test bar designs were 
used for both sand and permanent 
mold test specimens as shown in 
Fig. 2 and 3. All test specimens 
were radiographed to insure cast- 
ing soundness. The quality was 
judged by radiographing the origi- 
nal specimens from two mutually 
perpendicular directions which 
were also perpendicular to the ma- 
jor axis of the specimen and by 
inspection of the fractured surfaces 
of the specimens. This judging was 
done without regard to the tensile 
results. 
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Established melting and casting 
techniques were followed through- 
out this investigation. 

Table II lists the chemical analy- 
sis of the alloys involved in this 
investigation. All chemistry was de- 


termined by wet chemical means 
on chill cast discs. 

Solution heat treatment was per- 
formed in a circulating hot air fur- 
nace. The specimens were held at 
a temperature of 1000 F (538 C) 


TABLE Ii. CHEMICAL ANALYSIS OF ALLOYS HP 356 AND XHP 356 
Composition (Percentage) 


a GS Sage ee | 


HP 356 | 0.01 6.9 
XHP 356 0.01 | 6.9 


Mg | Zn 


0.31 
0.58 
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Fig. 5 . . Alloy HP 356 gives a broader combination of mechanical 
properties at temperatures of 320 F than shown by alloy XHP 356. 


TABLE Ill. AVERAGE PERMANENT MOLD MECHANICAL PROPERTIES OF ALLOYS HP 356 
AND XHP 356 AS COMPARED WITH STANDARD 356 





| | 


Typical Values (not guaranteed) 





Temp. Hours 


| 
Alloy | Tensile Strength 
(psi) 


Tensile yield Elongation 
strength* (psi) (% in 2 inches) 





G4 m temp. | wig 
} Std 356 


38,500 
40,100 


31,500 7.0 
35,000 3.0 





HP 356 


39,200 
41,500 


30,000 90 
31,000 7.0 





XHP 356 


On on! aon 


46,000 
49,500 


36,500 fT an 
44,000 1.8 





Std 356 


j 
ais. 


40,200 
36,000 


33,500 6.0 
32,500 2.5 





HP 356 


42,500 
37,500 


32,000 11.0 
30,000 11.0 








| 
XHP 356 


@Oni aon) 


46,000 
43,500 


40,000 3.0 
37,000 12.5 





Std 356 


40,000 
38,000 


32,500 8.0 
30,500 5.5 





HP 356 


40,500 
35,500 


32,500 10.0 
26,500 12.0 





XHP 356 


46,000 
40,500 


40,500 8.2 
34,000 6.0 





Std 356 


40,000 
32,000 


32,500 6.2 
23,000 11.5 
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HP 356 


37,500 
29,500 


29,000 11.0 
19,500 14.0 




















* offset = 0.2% 
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. Aging of alloy XHP 356, 


plus or minus two degrees, for ten 
hours and were then quenched in- 
to water which was at a tempera- 
ture of 180 F (82 C). All specimens 
remained at room temperature for 
24 hours before commencing the 
aging cycle. 


Melting Precautions 

With HP 356 it is important that 
foundry melting practices be con- 
trolled to eliminate the possibility 
of iron pick up from equipment or 
from foreign contaminates. Chemi- 
cal composition of the alloy should 
be maintained as close to the nom- 


permanent mold 


a 1 i 
XHP 356 SAND CAST 


er ‘te MG 


| } 
Ree 
i 








2 1a 


i caieaiplaharets J 


Fig. 


inal amount as possible. This is 
particularly true of the magnesium 
content 0.30 per cent nominal. Ob- 
servations by the author seem to 
indicate that a significant reduction 
in tensile and yield properties can 
result if the magnesium content 
is allowed to drop below 0.25 per 
cent. 

Fluxing with chlorine gas is 
desirable although it does have one 
disadvantage associated with alloys 
containing magnesium. Chlorine 
combines with, and subsequently 
removes magnesium. However, 
most suppliers furnish this alloy 


TABLE IV. AVERAGE SAND CAST MECHANICAL PROPERTIES OF ALLOYS HP 356 AND 
XHP 356 AS COMPARED WITH STANDARD 356 





Tensile strength 


Hours 


attemp. Alloy 


Std 356 


HP 356 


on em ee @ | oo 
| 


| 
} 
| 
| 


Typical Values (not guaranteed) 


Tensile yield ; Elongation 
27,500 5.0 
32,000 ma 2.5 
30,000 7.5 
33,000 ea 

41,500 2.5 

43,000 18 

30,000 3.5 

30,000 2.5 

32,000 6.5 

45,500 

42,000 





| Std 356 
HP 356 | 


XHP 356 | 


Sid 356 | 


on|\on On or 


/ 99,000 
25000 =| 

| 33,000 
__27,500_ 


strength* (psi) | (% in 2 inches) 














~ * offset = 0.2% 
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6 8 10 
HOURS AT 325° F 


. Aging curves of alloy XHP 356, sand cast. 


with magnesium near the high side 
so that the nominal composition is 
reached after remelting and fluxing. 
HP 356 has excellent casting char- 
acteristics, machinability, dimen- 
sional stability, and corrosion resist- 
ance. 


Aging Procedures 

Aging curves for alloys HP 356 
and XHP 356 sand and permanent 
mold cast are shown in Fig. 4, 5, 
6 and 7. An examination of these 
curves seems to indicate that a gen- 
erous combination of mechanical 
properties is available for the 320 
F (160 C) temperature for alloy 
HP 356. The range is somewhat 
narrower for alloy XHP 356. High- 
er aging temperatures, particularly 
for permanent mold, were neces- 
sary to develop optimum mechani- 
cal properties for alloy XHP 356. 

Several different aging tempera- 
tures were investigated for both 
alloys. Some of the mechanical 
properties obtained for permanent 
mold and sand cast are shown in 
Tables III and IV compared with 
the standard grade of alloy 356. 
Close examination of these two ta- 
bles gives some indication of the 
wide latitude of properties avail- 
able at the temperatures indicated. 
A striking increase in properties 
for alloy HP 356 is readily appar- 
ent, particularly yield strength and 
elongation, when compared against 
those of the standard 356 shown 
in the tables. 

It is apparent that greater duc- 
tility is available in the Al-Si-Mg 











alloy 356 when the iron content 
is maintained at as low a level of 
concentration as possible. 

A 24 hour holding period afte: 
the solution heat treatment is def- 
initely advantageous. According to 
Quad', cast alloys utilizing mag- 
nesium silicide as the principal 
hardening compound are markedly 
affected by a room temperature 
aging interval. The direct effect 
of this interval is an increase in 
ductility. 

Utilizing the data and aging 
curves in the text should enable 
a design engineer to pick a combi- 
nation of properties suitable for his 
requirements. 


Properties Developed 


Alloy XHP 356 developed some 
interesting properties and where 
high strength and high hardness 
with fair ductility is required, this 
alloy may offer some advantage. 
The higher combination of vield 
strength and elongation obtainable 
with HP 356 should result in sub- 
stantially higher impact strength. 

It is apparent that higher aging 
temperatures are necessary to de- 
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velop properties for HP 356 and 
XHP 356. The aging temperatures 
of 320 F (160 C), Fig. 4 and 5. 
were not chosen to indicate this 


TABLE V. SUGGESTED AGING CYCLES 
FOR ALLOY HP 356 


| Time, | Temp. 
Temper | hours (F) 


Té 3 320 Permanent Mold 
Tél 8 320 Permanent Mold 
T6 2 350 Sand Cast 
Tél 2-4 400 Sand Cast 


Remarks 


temperature as producing the best 
properties. These curves were plot- 
ted to show the variation in prop- 
erties that are available at one ag- 
ing temperature. Specific tempers, 
for example T6, can be picked from 
Tables IIT and IV. 


Conclusions 


Alloy HP 356 exhibits superioi 
ductility and improved tensile and 
yield strengths. The alloy should 
find wide acceptance for applica- 
tions involving stressed parts. The 
variety of properties is only lim- 
ited by the preference of the de- 
sign engineer. Table V lists some 
suggested aging cycles for sand 
cast and permanent mold castings 


Alloy XHP 356 with a nominal 
composition of 0.60 per cent mag- 
nesium aged four hours at 350 F 
(177 C) permanent mold, and six 
hours at 325 F (163 C) sand cast, 
will produce mechanical properties 
of unusually high strengths with 
comparatively fair ductility. 
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NEW CASTING ALLOY COMBINES 
HIGH STRENGTH and 
CORROSION RESISTANCE 


New cupro-nickel alloy is designed for 
service in marine and power installations 








Often the developments taking place in wrought alloys 
point the way to improved casting alloys. The excellent 
service life obtained from 90-10 wrought cupro-nickel 
alloys modified with iron and manganese led to this de- 
velopment of similar type casting alloys. Larger sea- 
going ships moving at faster speeds have required 
increased erosion and corrosion resistant castings. Ships 
and power plants find this new alloy meets their needs. 








To meet the severe requirements 
of marine service a cupro-nickel 
casting alloy has been developed 
with a tensile strength of 95,000 
psi. This copper-base alloy contains 
12 per cent nickel, 1.5 per cent 
aluminum, 1 per cent manganese, 
0.6 per cent iron, and is deoxidized 
with 0.05 per cent each of phos- 
phorous, titanium, and calcium. 
In developing a casting alloy for 
the specific purpose of marine serv 
ice the following objectives were 
considered: (1) suitability, (2) cost, 
(3) castability and pressure tight- 
ness, (4) strength and ductility, (5) 
weldability and (6) appearance. 
Since it was known that the cupro- 
nickels containing iron were suit- 
able and of agreeable cost it was 
only necessary to develop them to 
fit the remaining four objectives. 
The tremendous amount of work 
that covered alloying, finishing and 
testing of a long list of composi- 
tions resulted in the acceptance of 
the 90-10 cupro-nickel alloys modi- 
fied with iron and manganese as 
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being very satisfactory for sea wa- 
ter service. This was found not 
only by laboratory tests but by 
actual service tests in power sta- 
tions and on shipboard. 

However the commonly accept- 
ed cast fittings were no match for 
these new tube alloys. A suitable 
casting alloy was needed for mak- 
ing fittings. This alloy needed to 
have a sea water corrosion and ero- 
sion resistance equal to or better 
than that of the wrought 90-10 al- 
loys. Cast alloys having a better 
resistance to erosion corrosion than 
the wrought alloys would be most 
desirable since most fittings are 
points of turbulence. They would, 
therefore, have to withstand im- 
pingement attack along with the 
general corrosion encountered. 


Experimental Procedure 


In order not to introduce too 
many variables at one time, a base 
of 12 per cent nickel was selected. 
A series of 30 pound induction fur- 
nace melts were designed to ex- 
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plore the various levels of iron, 
manganese and deoxidizers need- 
ed to give equal or better proper- 
ties than the older accepted alloys 
that were giving relatively short 
service lives as fittings. 

Mechanical properties, along 
with the fracture and _ pressure 
characteristics, of a bushing casting 
from each melt were used as the 
criteria for judging the melting and 
molding qualities obtained. 

Tensile bars were cast to shape 
in green sand using the Eash four- 
bar pattern that produces 3/4 in. 
diameter reduced section bars, cast 
horizontally. These bars form a 
square with a 1-3/4 in. diameter 
riser at each corner. A down sprue 
in the center is connected by 3/8 
x 3/4 in. gates to the risers. Photo- 
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Fig. 1 . . Influence of iron. 
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graphs of castings from this pat- 
tern have been set forth in AFS 
Transactions, v 46, (1938) page 
43. Bushings, measuring 2-1/2 OD 
x 3/8 wall x 4 in. long made with 
a dry sand core, were cast from 
each of the melts to check pressure 
tightness. 

Melting was done in unlined 
clay-graphite crucibles in a 30 lb. 
high-frequency induction furnace, 
and later in a 175 to 400 |b. oil- 
fired crucible furnace. 


Iron and Manganese 

The effects of iron and manga- 
nese on the tensile properties are 
shown in Fig. 1 and Table I. Low 
iron and low manganese combined 
produced somewhat lower than de- 
sired strengths. With greater addi- 
tions of manganese the strength 
could be increased to above 40,000 
psi, with elongations in the 35 to 
40 per cent range. It is evident 
from this figure that about 1.2 per 
cent iron is necessary to produce 
a tensile strength of 45,000 psi. 
Higher iron was found to be some- 
what detrimental to ductility. 

Manganese has a mild hardening 
effect and a minimum of about 
0.65 per cent should be added. 
Greater amounts up to 1.5 per cent 
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Fig. 2 . . Effects of nickel. 
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TABLE |. TYPICAL MECHANICAL PROPERTIES OF THE 90-10 CUPRO-NICKEL ALLOYS WITH IRON 


[ ’ Composition — (per cent) (1) 

Cu Ni Fe Mn Si 4a 
Effects of Iron 
Bal. 12.01 0.74 1.0) 0.08 
" 12.0) (1.7 1.0 0.08 
Effects of Manganese 
Bal. 12.03 1.20 0.69 (0.08 
" 12.0 1.22 1.43 0.08 
Effects of Phosphorus 
Bal. (12.0) (1.2 (1.0) 0.08) 
- (12.0) (1.2) (1.0 0.15 
Effects of Silicon 
Bal. 11.72 1.07 0.97 0.043 

“ (12.0 (1.2) (1.0) (0.1) 

2 12.0) (1.2) (1.0) (0.2 

2) Bal. (12.0 (1.2 (1.0 (0.1) 
Effects of Nickel 
Bal. (5.0 (1.2) 1.0 (0.1) 

wad 8.0) (1.2) (1.0) 0.1 

(12.0) (1.2) (1.0) (0.1 

Effect of Charcoal Cover 

Bal. (8.0) (1.2) (1.0) (0.1 

“ (12.0) (1.2) (1.0) (0.1) - 
Effect of Lead 
Bal. (12.0) (1.2) (1.0) (0.1) (0.03) 


Ultimate Yield 


Tensile Strength Per cent Bhn 
: Strength 0.5% Exten- Elongation 1000 
Other (psi) sion (psi) in 2 in. Kg 
34600 13400 31 63 
44500 23000 18 76 
45500 21500 30 90 
48800 26600 21 108 
45500 21500 30 90 
45500 30100 8 100 
40100 15300 42 72 
47500 23600 29 90 
31900 30000 3 128 
47200 24750 34 100 
31000 13400 42 61 
37500 15100 40 70 
47400 24000 30 90 
43100 21200 37 76 
55800 32500 28 108 
Pb (0.25) 40800 17700 19 98 


Notes: (1) Numbers in parentheses indicate added percentages, all others indicate data from analysis 
(2) 250 Ib. crucible melt, dry sand molds. Others green synthetic sand. 


had little influence on the tensile 
properties. But it is believed that 
manganese helps retain the iron in 
solution, which is desirable, so a 
level of 1.0 per cent was calculat- 
ed in the later heats. Bailey’ has 
found that the sea water corrosion 
resistance of the iron-containing 
wrought cupro-nickel alloys was 
adversely affected by the presence 
of an undissolved iron-rich second 
phase. 

With some of the higher iron 
and manganese melts, trouble was 
encountered with a few leaky bush- 
ings. These exhibited some poros- 
ity and a dark discoloration in the 
fracture, indicating that phosphorus 
alone was not giving sufficient de- 
oxidation to overcome the slight 
day to day variations in the mois- 
ture content of the sand molds. 


Deoxidation 


A number of known deoxidizers 
were run on a 12 per cent nickel, 
1.2 per cent iron and 1.0 per cent 
manganese base in order to deter- 
mine the most potent deoxidizer 
for the composition, consistent with 
high strength and pressure tight- 
ness, This list included, magnesi- 
um, aluminum, titanium, barium, 
lithium, zinc and silicon. Silicon 
metal at 0.10 per cent was the most 
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effective. The upper limit that can 
be tolerated safely is about 0.15 
per cent. It was found that 0.20 
per cent seriously decreased the 
ductility to 3 per cent and pro- 
duced leaky pressure bushings. 

By using a small amount of phos- 
phorus (0.03 to 0.05 per cent) with 
about 0.10 per cent silicon the 
strength properties can be _ in- 
creased by about 10 to 12 per 
cent with a small loss in ductility, 
but still retain pressure tightness. 
A charcoal cover will also give 
slightly higher properties along 
with somewhat closer control. 

After establishing a base with 
1.2 per cent iron and 1.0 per cent 
manganese and using the silicon 
deoxidation, a short nickel series 
was investigated. As shown in Fig. 
2, the 5 per cent alloy did not de- 
velop sufficient strength to be of 
interest while the 8 per cent alloy 
falls near 40,000 psi. Ten ts thir- 
teen per cent nickel appeared to 
be a more satisfactory operating 
range. 


Aluminum Added 


Some of the data collected on 
the corrosion of tube alloys showed 
that aluminum might be of assist- 
ance in combating erosion and im- 
pingement attack. A series of these 
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Fig. 3 . . Aluminum strengthens. 


melts was made containing from 
0.5 to 1.75 per cent aluminum with 
the rather surprising results shown 
in Fig. 3. An almost linear advance 
in tensile strength was gained by 
increasing the amount of aluminum. 

After some experimentation with 
the iron and manganese contents, 
optimum properties were obtained 
for this 12 per cent nickel alloy at 
about 0.6 per cent iron, 1.0 per 
cent manganese, and 1.5 per cent 
aluminum. The as-cast strength was 
found to be 96-98,000 psi with an 
elongation of about 11 per cent. 
Higher iron again was found to 
lower the ductility somewhat. The 
high strengths and _hardnesses 
found in these alloys are believed 
to be due to the precipitation of 
a high nickel-aluminum compound 
during the slow cooling of the cast- 
ings. 

A variable nickel series was 
made and examined in these 1.5 
per cent aluminum-containing al- 
loys with the results shown in Fig. 
4, and Table II. The 9.0 per cent 
nickel alloy developed over 70,000 
psi ultimate strength but the maxi- 
mum of about 90,000 psi was 
reached at around 12 per cent 
nickel. 
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Evidence indicates that with a 
suitable adjustment of the alumi- 
num content and deoxidation at 
the higher nickel levels, somewhat 
higher strengths may be obtained. 
The lower elongations noted in 
Fig. 4 as compared to Fig. 3 are 
the result of a series of melts made 
with a multiple deoxidation that 
was developed in trying to combat 
the obnoxious habit aluminum has 
for forming oxide films. Some duc- 
tility was sacrificed for increased 
pressure tightness. 

This multiple deoxidation was 
the outcome of a series of deoxi- 
dation trials made toward improv- 
ing the pressure tightness of these 
aluminum-containing alloys. Phos- 
phorus alone had not proven potent 
enough to insure pressure tightness 
in the hydraulic-type castings al- 
though the tensile castings were 
satisfactory. Silicon alone would in- 
sure about 30 per cent pressure 
tightness but there was still some 
filming tendency. Finally a combi- 
nation of phosphorus, titanium and 
calcium-silicide in amounts of 0.05 
per cent each was settled on as 
producing more pressure tight cast- 
ings than any other combination 
of deoxidizers tried. 

The effects of various impurities 
were studied. Several of the de- 


oxidizers themselves seriously im- 
paired the properties if used to 
excess. High phosphorus (0.15 per 
cent) was found to lower the duc- 
tility seriously. Where fabrication 
or assembly of castings by welding 
is expected, phosphorus should be 
omitted from the deoxidation pro- 
cedure since it has been found to 
cause weld cracking. Silicon should 
be held below the embrittling 
range, preferably not over 0.15 
per cent. Silicon can be used in 
the weldable castings to replace 
the phosphorus. 

Lead was found to be deleteri- 
ous to these alloys in all amounts 
exceeding 0.1 per cent. Mechani- 
cal properties were lowered 15 to 
30 per cent by additions of 0.1 
and 0.25 per cent. 

Therefore lead should be kept 
out of these alloys. Examples of 
the above described effects are 
shown in Table I and II. 


Recommended Practice 


Melting. These alloys are best 
produced by melting down the cop- 
per and nickel, at about 2320 F, 
deoxidizing with 0.03 per cent of 
14 per cent phosphor-copper, add- 
ing the iron and manganese, either 
as high purity pig iron and 97 per 
cent manganese metal, or as ferro- 


TABLE II. TYPICAL MECHANICAL PROPERTIES OF THE 90-10 CUPRO-NICKEL ALLOYS WITH ALUMINUM 





Composition—(per cent) (1) 


Yield Per 
Ultimate Strength Cent 
Tensile 0.5 Elonga- Bhn 
Strength Exten- tion in 





oo WN Ce Ue AL Si 
Effect of Iron and Manganese 


86.06 11.80 0.50 1.40 
Bal. (12.0) (1.0) (1.5) 





0.21 
(1.2) 
Effect of Aluminum with Phos. Deoxidation 





86.03 
85.44 


11.93 0.57 
12.03 0.65 
84.88 11.94 0.63 
Bal. (12.0) 0.57 


Multiple Deoxidation 
Bal. (12.0) (0.6) 


Bal. (12.0) (0.6) 
(2) Bal. (12.0) (0.6) 


0.45 
0.93 
1.42 
1.76 
(1.5) 
(1.5) 
(1.5) 


(0.1) 
(0.05) 
(0.05) 


(1.0) 
(1.0) 
Effect of Nickel 
Bal. (9.0) 

- (15.0) 


(0.6) 
(0.6) 


(1.0) 
(1.0) 


(1.5) 
(1.5) 


(0.05) 
(0.05) 


Effect of Lead 
Bal. {12-8} 0.58 0.91 1.38 = 
“s 12.0 (0.6) (1.0) (1.5) (0.05) 


Indices, 


Notes: (1) Numbers in parenth 





(0.05) 
(0.05) 
(0.05) 


(0.05) 
(0.05) 


(0.05) 


(psi sion psi 2 in. 


79500 
82250 


51000 
52700 


53800 
75000 
96000 
88500 
98000 
89700 
87000 


166 
180 


added percentages, all others indicate data from analysis. 


(2) Bars from center of 8 x 12.5 x 12.5 in. chill casting. 
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TABLE Iii. RESULTS OF TESTS ON CAST FLAT BARS, 4 x J x 41N. 
EXPOSED IN EES APPARATUS, KURE BEACH, N. 


Material Cu Ni Fe Mn Zn Sn 


Pb Si Al P 


Wt. Loss 
Wt. Loss (g/sq in Wt. 
(grams) 


/day) (he/day®). P.Y.? 





13.5 f.p.s.2 15 C (60F) for 60 Days 





Hydraulic 

Bronze 86.3 - - -_ 
Composition 

G 89 OF — - 
70-30 Cu-Ni 

+ Fe 68.26 30.58 0.48 0.61 
et 5 4 Cu 

Bal. 11.87 1.28 0.94 

12% Ni. Cu 

+A 84.4 12.2 0.62 1.09 
13.5 f.p.s. 30 C (86F) for 60 Days 





Hydraulic 
Bronze 86.3 - 
Composition 
G 86.9 09 
57.93 — 
10% pe-Ce 


+ Fe Bal. 12.0 0.7 0.4 
70-30 Cu-Ni 

4,2" Fe 69.1 30.5 0.03 0.43 
70 Cu-Ni 

+ High Fe 68.26 30.58 0.48 0.61 


27 f.p.s. 30 C (86F) for 60 Days 


Mn Bronze 0.63 0.77 





Hydraulic 

Bronze 86.3 
Composition 

G 86.9 0.9 
Mn Bronze 5793 — 
10% Ni-Cu 


+ Fe 
12% Ni-Cu 
Al 


0.69 0.77 
86.2 11.57 1.14 0.89 
84.5 11.88 0.90 0.69 
69.1 30.5 0.03 0.43 


68.26 30.58 0.48 0.61 
(Wrought, Machined) 
oie = = Feet per Second 
Y. = Inches per Year 
8 3 madd 


80-manganese, then the aluminum, 
if any, and finally the deoxidizers. 
The deoxidizers consist of 0 to 0.08 
per cent phosphorus, and up to 
0.15 per cent silicon for the iron 
alloy and 0.05 per cent phosphorus, 
0.05 per cent titanium and 0.05 per 
cent calcium as calcium-silicon in 
the aluminum-containing one, add- 
ed in this order. 

Iron added to the melt in the 
form of small broken pieces of high 
purity pig iron was found to go into 
solution much more readily than 
ingot iron or steel punchings, be- 
cause of its lower melting point. 
The carbon in the pig also causes 
some deoxidation with a mild effer- 
vescence upon addition and prob- 
ably helps increase the percentage 
of iron recovery. 

Aluminum can be added either 
in the furnace or ladle on those 
melts where desired. The melt 
should not be superheated above 
2700 F after this addition as high 
oxidation losses are encountered. 
Preheating the ladles is preferable 
to superheating the metal. 

A pouring range of 2500 to 2275 


= Milligrams per square decimeter (16.5 sq. in 


— 065 


— 0.07 — 0.05 
— 0,0831.39 -—- 


.) per day. 


F was found to work well with 
the cupro-nickel aluminum alloy. 
Pressure type castings of the latter 
alloy have been successfully made 
in the pouring range of 2350 F to 
2550 F. 

Sand. In the production of green 
sand molds, a synthetic sand of 
washed and dried silica sand with 
about 5 per cent bentonite bond is 
preferred. Moisture is best held 
around 4 to 5 per cent for work- 
ability and freedom from moisture 
reactions that result in gas poros- 
ity. Sponging should be avoided, 
or if used the molds should be 
skin-dried before pouring. A satis- 
factory sand mix for these alloys 
is as follows: 

100 Ib. washed silica sand, AFS 
60-70 gfn 

5 lb. bentonite 

4 pints water 

5 minutes mulling 

Natural sands of high refractory 
quality with permeability of not 
less than 40 to 50 and well vented 
should produce as satisfactory cast- 
ings as the synthetic mixes. 

Regardless of the sand used, 
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mold hardness should be con- 
trolled. In handling any alloy with 
a linear shrinkage of 1/4 in. per 
ft, molds rammed just hard enough 
to resist washing are best. Rammed 
pattern gates and runners give bet- 
ter results in synthetic sand mixes. 
Less washing is likely to occur 
than with hand cut ones, and more 
accurate size and placement can 
be obtained. 

Silica washes should be avoided. 
Little improvement was found in 
the appearance of the castings 
made in molds so treated. Some 
porosity was evident and thought 
due to lowered permeability or an 
incompletely dried wash. 

Thoroughly baked oil-sand cores 
of low oil content, kept dry and 
clean, have produced good pres- 
sure tight castings. Whistlers and 
gas vents should always be pro- 
vided. Careless smears of core 
pastes on the metal sides of cores 
have caused blows and porosity. 

Some non-siliceous parting dusts 
have been found to be troublesome 
if used in excess or allowed to ac- 
cumulate in corners. They break 
down at high temperatures and 
produce gas (CaCos CaO + CO*) 
from about 900 to 1200 F, resulting 
often in parting line porosity. 





4% Silicon 
/% SitCorbon 
1% Si+O5p 
05% Sit O8%P 
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Fig. 4 . . Deoxidation effects. 
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Fig. 5 . . lron modification 
creates no secondary phases 


Gas from any source should be 
kept to a minimum in the alumi- 
num-containing bronzes. Even 
though the gas escapes or is eject- 
ed through the metal wall during 
freezing, it will surely leave an 
oxide film path through the metal 
that will leak during pressure test- 
ing. 

Gating and Risering. As with all 
alloys containing even small per- 
centages of aluminum, production 
of pressure tight castings is a seri- 
ous problem due to the formation 
of the non-reducible oxide films. 
For this reason gating and riser- 
ing practices were examined quite 
closely with relation to the section 
thickness of the castings. 

Castings in which metal section 
thickness averaged at least 3/8 in. 
were produced pressure tight and 
sound in most of the trials when 
properly risered. It was found that 
for those having continuous sec- 
tions of less than 1/4 in. thickness 
only some 50 per cent of them 
were pressure tight, regardless of 
the gating or the size of the risers 
used; however, when the sections 
were of relatively small area satis- 
factory castings were produced. 
For this reason designing pressure 
castings of the aluminum-contain- 
ing alloy to have thicknesses less 
than 1/4 in. is not recommended. 
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Fig. 6 . . Aluminum addition 
forms hard Ni-Al compound 


Patterns and all gate and runner 
systems should be mounted upon 
matchplates where practical. Al- 
low ample runner capacity and 
fixed prints for the risers. The 
study of the runner system also 
brought out that if round section 
risers are used, none should be 
less than 2 in. in diameter. Suffi- 
cient height is a must to prevent 
piping into the casting. 

Refractory type skim gates are 
of assistance in breaking up con- 
tinuous films. The gates, however, 
should have large enough area to 
prevent appreciable choking, and 
be properly placed to cause the 
least turbulence of the metal 
stream. 

Melting Equipment. These al- 
loys have been melted in both the 
electric induction and oil-fired cru- 
cible furnaces. They can probably 
be melted in clay-graphite cruci- 
bles in almost any type melting 
equipment capable of attaining 
2600 F. Indirect arc furnaces may 
prove adequate since other cupro- 
nickels have been melted satisfac- 
torily in them. 

Clean furnace linings or new 
crucibles that have never been con- 
taminated with lead should be 
used exclusively for these alloys. 
As much as 0.4 per cent lead has 
been found in melts made com- 
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mercial in allegedly “clean” furnac- 
es that resulted in badly cracked 
castings. Melt floor supervision to 
impress the necessity of careful 
handling to keep leaded or contam- 
inated scrap out of these melts 
generally pays dividends in high 
strength, sound, quality castings 
that will meet specifications. 


Microstructure 


The microstructures of both al- 
loys have been examined quite 
closely during this investigation. 
Typical examples are shown in Fig. 
5 and 6. 

Fig. 5 shows the cupro-nickel, 
iron modified alloy as an alpha 
solid solution with no secondary 
phases. Fig. 6 shows the aluminum 
modified alloy as a coarse dendritic 
alpha solid solution with a second- 
ary phase of a high nickel-alumi- 
num compound that is believed to 
be associated with the hardening 
of these alloys. 


Corrosion Resistance 

The sea water corrosion resist- 
ance of these alloys has been de- 
termined on several different types 
of testing apparatus at varying 
speeds and temperatures from spec- 
imens cut from sand castings. Tests 
were carried out in full strength, 
clean sea water. 

The apparatus used in making 
these tests were described by La- 
Que and Mason? and the results 
are set forth in Table III and IV. 


The Engineering Experiment Station, 
or E.E.S., apparatus was developed by 
the Navy at Annapolis, Maryland. It 
consists of a motor-driven horizontal 
shaft on which are five discs, 10% in. 
in diameter used for mounting the test 
specimens. This assembly is rotated at 
controlled speeds inside of a 48 in. long 
by 87 in. wide by 46 in. deep, Thiokol 
lined monel tank. 

Fresh sea water is fed into this tank 
to a depth of 42 in. from a constant 
head source. The rate of feed keeps the 
water at a constant temperature during 
each test. The speeds are controlled by 
the motor to run between 13.5 and 27 
ft per sec at the tip end of the test 
specimens. The specimens measure 4% by 
% by 4 in. and are mounted as 12 pairs 
of two per disc. 

The jet impingement apparatus was 
also used. It consisted of eight identical 
venturi-type nozzles, 4% in. inside diam- 
eter, set into the side of a tank 2 ft long 











by 6 in. wide by 6 in. deep and divided 
into eight compartments, one for each 
nozzle. These jets are fed from a source 
at a constant head of clean sea water. 

The water overflows the boxes through 
a triangular weir and can be measured 
to control the flow which is normally 
set at 12 ft per sec or at 20 ft per sec. 
Air can be added to the jet stream by 
the use of an aspirator apparatus in 
conjunction with the venturi-type noz- 
zles. Water once used all goes to waste. 
Impingement is from a distance of % 
in. from nozzle to specimen. Specimens 
are about 1% by 1% in. by any desired 
thickness. They are insulated from con- 
tact with other metal by bakelite frames 
and washers so as not to introduce 
galvanic corrosion along with the im- 
pingement attack. 

From the results obtained by the 
use of the described apparatus, 
comparison of several of these al- 
loys and some of the more com- 
mon copper base ones have been 
set forth in Table III and IV. Data 
are shown in Table IV for wrought 
alloys tested in the jet impinge- 
ment apparatus to illustrate the 
effects of composition on the ero- 
sion resistance of the alloys. 

The cupro-nickel-iron modified 
alloys and the cupro-nickel-alumi- 
num modified ones behave about 
like the 70-30 cupro-nickel alloys 
containing iron and somewhat bet- 
ter than most of the other copper- 
base alloys. The increase in tem- 
perature takes its toll from many 
of the alloys. However the iron 
and aluminum modified cupro- 
nickels demonstrate good resistance 
to erosion-corrosion under quite 
drastic conditions. . 


Conclusions 
1. A 12 per cent nickel-copper 
alloy containing 1.5 per cent alumi- 


CASTINGS—ENGINEERED FOR INDUSTRY 











TABLE IV. ASPIRATOR TYPE SEA WATER JET TESTS, SHOWING EFFECTS OF COMPOSITION 
AND AIR BUBBLES, 27C (80F) 
Depth 
wr o' 
wt. Loss Attack Vel- Days 
Loss (mg (in. ocity in 
Alloy Code Cu Ni Fe Mn Zn Sn Pb Si Al P As (grams) /day) month) (f.p.s.) Test 
Admiralty : Fay - 0.02 — 28.1 1.15001 — — -—0.03 0.7323 16 0.007 12 445 
” - on : ” — “ 6.3719 8 0.009 12 «445 


70-30 Cu- c* 69.21 30.01 0.51 0.27 — - - = — 0.1616 7 0.002 20 24 


Al 
Brass 


12% Cu-Ni 
+ Al 9 


0.007 
0.005 


e 6. 
Ni + Fe d - - - =~-=- =— = 00609 3 < 0.001 
e 1 
f 1 


76.42 — 0.07 — 21.46 — 0.01 — 1.98 — 0.06 0.2726 1 
“ ¥e w ° ” “ 0.2606 1 


Bal. 12.5 0.24 0.45 — 1.58 — — 0.1256 5 0.004 


70-30 Cu- 
Ni + Fe 
+ Al i Bal. 30.0 0.57 0.66 - - - —16 — — 0.0218 < 0.001 


10% Cu- 
Ni +Fe h* 89.04 9.96 0.79 0.22 — - - - — — — 0.1404 0.001 


Note: * Air added at about 3%. Others no air added to jet. 
Alloys are all in wrought condition. 


num, 1 per cent manganese, 0.6 bronzes, due to hot shortness and 
per cent iron and deoxidized with cracking in the castings when 0.1 
0.05 per cent each of phosphorus, __ per cent or over is present. 
titanium and calcium as calcium 6. High strengths of the order 
silicon will have a tensile strength obtainable only in specially alloyed 
of 95,000 psi and is suitable for bronzes or in the heat treatable 
pressure and structural castings for | bronzes can be produced in the 
use under severe marine corrosion as cast condition with the alumi- 
conditions. num containing alloy. 

2. A 12 per cent nickel-copper 
alloy containing 1 per cent man- 
ganese and 1.2 per cent iron will The author wishes to thank F. 
have a tensile strength of 45.000 LaQue for the use of the corro- 
psi and is suitable for pressure cast- sion data and Dr. John T. Eash 
ings. for his help and guidance in inter- 

® Corrosion tests in sea water preting the results of this investi- 
show these alloys to be superior  $tion. 
to the commonly used bronzes. Bibliography 

4. Ample gating and _ risering . Oy Mh 

s 2 . Bailey, G. L., “Copper-Nickel-Iron Alloys 
practice along with non-turbulent Resistant to Salt Water Corrosion”, Journal 
handling of the metal are necessary =, ("6,0 os tee : ag Rhy 
with the aluminum containing al- Petroleum Inst., Div. of Refining, 30M(III) 
loy to produce sound pressure tight een? 5 
castings. me 

5. Lead has been found to lower This article is the preprint of a paper entitled 
the mechanical properties as much _,' Ge tated” ae cae A 
as 30 per cent. Lead should be _ sented at a Brass and Bronze session of the 


‘ne et 1957 AFS Castings Congress and Engineered 
kept out of all silicon deoxidized Castings Show in Cincinnati, May 6-10. 
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VACUUM DIE CASTING 
OPENS NEW FRONTIERS IN DESIGN 


Colored or clear anodized finishes and thin wall 





sections now possible in die castings 


The recent commercial applica- 

tion of vacuum to the die casting 
process has produced zine and alu- 
minum castings with properties 
comparable to non-ferrous forgings. 
Drastic reduction in wall sections 
without losing strength has low- 
ered costs to the point of making 
die castings competitive with 
Aluminum castings 
made by the process can now be 
anodized to give a durable, clear 
finish formerly unattainable. 

In the past decade a large up- 
surge in the use of die castings 
has been evident. Paralleling this 


stampings. 


NON - VACUUM 
Fig. 1 


modern castings 


. . Casting finish can be destroyed by the 
effects of air trapped in the mold during pouring. 


increase in the volume of die cast- 
ing production, there has been a 
corresponding increase in the many 
difficulties inherent to the die cast- 
ing foundry. The user of die cast- 
ings is no longer satisfied with a 
fairly simple casting having a me- 
diocre surface finish. With the ad- 
vent of the modern high pressure, 
high speed die casting machine, 
the die casting purchaser has be- 
come more critical in his demands 
for quality in the product. 
There have been many improve- 
ments in both the alloys used and 
in the design and construction of 


WON - VACUUM 


VACUUM 





Die casting has become 
the shortest, fastest line 
between raw-material 
and finished product. No 
other process can meet 
the automotive and 
home appliance mass 
production needs for 
non-ferrous castings 
quite as well as die cast- 
ers. If you need over 
1000 identical pieces in 
a zinc, aluminum, mag- 
nesium, or copper base 
alloy, with accurate di- 
mensions, smooth sur- 
face, and no machining— 
LOOK TO DIE CASTING. 





oo 


PHOTOMICROGRAPS @ 50 x 


OWING POROSITY OF 


IDENTICAL SECTIONS OF CASTINGS. 
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Fig. 2 . . Stronger castings result because vacuum 
process eliminates the air that would be entrapped. 














modern die cast machines. Still, 
certain limitations continue to pre- 
vail in the die casting industry in 
spite of all the improvements at- 
tained in the past ten years. 


Air Entrapment 


One of these limitations is en- 
trapment of air in the mold dur- 
ing pouring. This problem is not 
serious in permanent mold casting. 

In pressure die casting, the ex- 
tremely high speeds and high pres- 
sures of molten metal injection into 
the die often results in extensive 
air entrapment. The metal is bro- 
ken up into a fine spray when in- 
jected through the thin gate into 
the die cavity. The spray coats the 
interior of the die surface. Any air 
vents that may have been put in 
to remove air are effectively sealed 
so trapped air cannot be expelled. 
Most of the air remains trapped 
as porosity within the casting by 
the rapid solidification of the mol- 
ten metal in the die. 

In order to minimize the effects 
of this porosity, high injection pres- 
sures are introduced to compress 
this trapped air into small cavities 
that do not detract from the prac- 
tical use of the casting. However, 
most die castings are made up in 
cross section of a tight, dense skin, 
surrounding a porous structure of 
metal and entrapped air. Porous 
metal is the cause of many difficul- 
ties such as entrapment of plating 
solutions, blisters forming during 
finishing operations and lowering 
of physical properties. Also, poros- 
ity has been the reason for the 
non-uniform physical characteris- 
tics of a die casting, versus the 
uniformity of a permold casting. 

Dies for die casting are expen- 
sive to make. An average die cast- 
ing die requires a great deal of 
cut and try work to determine the 
proper vents and overflows to min- 
imize air entrapment. Many times 
it is almost as costly to try out and 
break in a die properly as to build 
a die in the first place. Adding 
overflows and changing runners to 
the die cavity to obtain proper heat 
balance in the die may establish 
undesirable fluid flow patterns 
causing further air entrapment. 

Caught between two opposing 
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Fig. 3 . . Superior quality of vacuum cast metal, left is a result of 
lower porosity and denser grain than non-vacuum cast metal, right 


forces, the final development of die 
layout and treatment of the die is 
a result of a compromise which 
may or may not give the desired 
results. 


Previous Efforts 

Since the inception of the die 
casting technique, there has been 
a constant effort to use the most 
obvious tool to eliminate this prob- 
lem. That is, for a way or technique 
in which to die cast with the dies 
in a vacuum. This has been done 
many times on a laboratory basis 
and proven to be the ultimate an- 
swer for the removal of trapped 
air. Laboratory experiments have 
shown that if the dies could be 
properly evacuated, the injection 
pressures needed to produce fine 
castings could be greatly reduced. 

In high-pressure machines a large 
percentage of the injection pressure 
is applied primarily for the com- 
pression of air into small bubbles 
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in the casting to minimize the po- 
rosity. Consequently, injection pres- 
sures have been increasing and as 
a result, locking pressures have had 
to be made correspondingly great- 
er. 

In examining the patent litera- 
ture, it is found that practically 
all of the patents have centered 
around one central plan—close the 
dies, then by various means, such 
as slides, moving core pins or spe- 
cial valves, evacuate the die and 
inject the molten metal into the 
die. Many of the schemes which 
look good on the drawing board 
become impractical upon applica- 
tion in actual foundry operations 
because of heat and molten metal 
problems. 


Hood Covers Platen Area 


In the author’s system, the ap- 
proach to this problem has been 
attacked from a different angle. In 
this system, a complete enclosure, 
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Fig. 4 


Hood around dies on 400-ton hot chamber 


machine is 


both vacuum chamber and safety shield to block leaking metal sprays. 


or hood, is built around the platen 
area of the machine. The hood is 
built in two sections. One section 
surrounds the moving platen of the 
machine; the other surrounds the 
fixed platen of the machine. The 
mating surfaces of these hoods are 
equipped with a suitable shielding 
device, and enough telescoping ac- 
tion is built into the hoods to allow 
for variation of die heights. The 
basic improvement of the hood is 
that the machine upon closing, 
seals the mating surfaces of the 
hood while the die faces are still 
some distance apart. 

At this point the system is evacu- 
ated by an accumulator storage 
tank. The die continues to close 
up and is fed with metal in a 
completely evacuated system. This 
hood also alleviates the necessity of 
putting shields on the die faces or 
worrying about the problem of 
flash or escaping metal sprays. In 
fact, the hood becomes an enclo- 
sure which adds to the safety and 
cleanliness of the operation. 

Proper access doors have been 
arranged in the hood so that hy- 


machine, used for the manufacture 
of zinc alloy castings. A suitable 
valving device is built over the 
feed hole port which permits met- 
al to be fed into the charging cy]l- 
inder of the injection system. This 
valve is operated in cycle with the 
evacuation and injection cycles of 
the machine. The feed port is 
closed off while vacuum is being 
drawn, so no metal can be brought 
up into the dies inadvertently. 


System is Automatic 


After the vacuum has reached 
the desired level, the metal shot is 
made. The vacuum is then released 
by opening an atmosphere intake 
valve. The entire process is syn- 
chronized automatically with tim- 
ers and limit switches, so that it 


becomes completely automatic in 
operation. Commercially optimum 
results are obtained at a vacuum 
level of 15 to 18 in. of mercury. 
The increment of improvement be- 
low 18 in. drops off rapidly and has 
not been found worthwhile. 

Because of the large size valves 
and orifices used, the evacuation 
cycle is very fast. It takes place 
in a small fraction of a second so 
that there is no slow down of the 
machine in its operation. 

Because there is no entrapped 
air in the casting, blistering of the 
hot castings will be minimized. 
Castings can be ejected from the 
die after a shorter cooling period 
necessary to resist blistering, there- 
by realizing an increase in the 
cycle speed of the machine. In 
practical operation, this increase 
in cycle speed will amount to as 
high as 25 per cent of the overall 
cycle time of the machine. Since 
vacuum castings can be heated 
without forming surface bubbles, it 
is quite possible that additional 
heat treatments to aluminum die 
castings can now be accomplished 
to increase their mechanical prop- 
erties. 


Addition of Silicon 


The vacuum system, as applied 
to the cold chamber machine used 
on aluminum and magnesium, has 
brought forth another important 
development. The vacuum is uti- 
lized for the pulling up of metal 
directly from the furnace into the 
charging cylinder. This expediency 


TABLE |. ALLOY DIE CASTINGS 
(4% Al—0.04% Mg — bal Zn) 
TENSILE STRENGTH 





~ NON-VACUUM 


VACUUM 





37,400 psi. 
40,600 psi. 
37,400 psi. 
42,400 psi. 
29,600 psi. 
29,200 psi. 





41,100 psi. 
43,500 psi. 
44,100 psi. 
42,800 psi. 
43,700 psi. 
42,000 psi. 


draulic cylinders for core pulls and 
slides can be installed in the hood. 
The hoods are arranged so that by 
very simple locking devices the 
hoods can be removed in a matter 
of a few minutes for servicing and 
installation of dies. 

Precautions are necessary to pre- 
vent metal from being drawn up 
into the dies in the hot chamber 


Average 


36,100 psi. 42,866 psi. 





Rockwell H 


104.7 Average of Six 105.2 





Weight Relationship 
Average of Six 
Per cent increase in weight of vacuum casting 


150.50 grams 151.38 grams 


0.58% 


Castings were made by a 400-ton hot chamber die casting machine operating at 700 psi hydraulic 
pressure. Tests were taken from castings run alternately under atmosphere and under 16 to 18 in. 
of mercury vacuum gauge reading. These tests were performed on panels cut from the surface sec- 
tion of a die casting with 0.045 ir. wall section. 
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DesicN or Die CAsTINGs 


This outstanding German book has 
been translated into English by the 
American Foundrymen’s Society 
and will be available for the first 
time at the AFS Publications Booth 
during the 61st Castings Congress 











eliminates the need for hand lad- 
ling, or auxiliary automatic devices. 
In the ladling of metal into the 
cold chamber, there is a definite 
heat loss experienced. Without sili- 
con this temperature range is too 
short to permit practical operation, 
and the addition of silicon has 
made the casting of aluminum prac- 
tical under these conditions. 

However, this additive has pre- 
vented successful anodizing of alu- 
minum die castings by the reaction 
of the silicon with the anodizing 
process turning the casting black 
or smutty. The molten aluminum is 
oxidized in the ladling process and 
in the charging stroke within the 
cold chamber. The anodized cast- 
ings have an objectionable appear- 
ance due to the oxide inclusions 
and oxides in the surface of the 
casting being etched out by the 
anodizing process. 

Using vacuum die casting, the 
metal is forced into the cold cham- 
ber by means of atmospheric pres- 
sure. The interval of time needed 
to fill a charging cylinder is well 
under a second, so that metal can 
be run without any temperature 
loss or exposure to atmosphere. 
This makes the running of low sili- 
con alloys practical. 

The metal is drawn from the 
center of the aluminum holding 
furnace charged into the die under 
vacuum. Consequently there are no 
surface oxide inclusions in the cast- 
ing which formerly were picked 
up from the holding furnace sur- 
face or from exposure of the molten 
metal to air via ladling. The result- 
ant casting, free of silicon and 
oxides, is readily anodizable. The 
finish obtained from anodizing 
these castings is equal to anodizing 
on sheet or extruded aluminum, 
opening up an entirely new field 
for the application of aluminum 
die castings. 

The effect of air compression is 
magnified in the cold chamber ma- 
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chine since the cold chamber ma- 
chine normally has a volume of 
air in the charging cvlinder which 
must be compressed. By evacuat- 
ing air, the injection piston speed 
is greatly increased, giving mor¢ 
resultant force for compacting the 
metal into the dies. 

Test results on zinc-base alloy 
castings, taken from castings made 
alternately under vacuum and un- 
der conventional method, 
marked improvement as demon- 
strated in Table I and subsequent 
photographs. 

Fig. 1 shows the results of air 
entrapment brought out by heating 
the casting just below the melting 
point which allows entrapped air 
to blister out. Both castings, vac- 
uum and non-vacuum were heated 
together. Fig. 2 shows comparative 
air entrapment bubbles under 50 
magnifications. Comparative photo- 
micrographs of sections of vacuum 
and non-vacuum castings are shown 
in Fig. 3. This demonstrates not 
only the porosity decrease, but al- 
so the denser grain size of the 
vacuum casting. 

Fig. 4 is a picture of a typical 
400-ton die casting machine, 
equipped for hot chamber vacuum 
casting. A typical 400 ton die cast- 
ing machine equipped for cold 
chamber vacuum casting appears 
in Fig. 5. 


show 


Summary 
Not only have the physical prop- 
erties of castings been improved, 


but the variation of results in runs 
of castings are stabilized when 
made under vacuum. Die castings 
produced under vacuum now more 
nearly approach the constancy, 01 
physical characteristics, of a non- 
ferrous torging. 

Due to the higher physical 
strengths in vacuum castings, the 
wall stock of castings can be mate- 
rially decreased. This saving in 
weight and cost in production, 
tends to make die castings eco- 
nomically competitive with stamp- 
ings and opens new fields to the 
designer. Where previously wall 
sections in zine ran from 0.050 to 
0.070 in., and aluminum from 
0.080 to 0.100 in., these wall sec- 
tions can now be drastically cut 
without losing any physical 
strength. 

The application of anodizing to 
give colors or a durable clear fin- 
ish to aluminum die casting, is an 
important development of _ this 
process. The economics of running 
a die casting machine are improved 
by the increased speed of opera- 
tion made possible by this use of 
vacuum. 

With this new development, the 
future of die casting should con- 
tinue to expand and take an even 
more important position in the met- 
al working industry. 


This article is the preprint of a paper en- 
titled “Vacuum Die Casting—Today and To- 
morrow,” which will be presented at a Light 
Metals session of the 1957 AFS Castings Con- 
gress and Engineered Castings Show in Cin- 
cinnati, May 6-10. 


Fig. 5 . . Atmospheric pressure pushes molten metal directly 
from furnace into vacuumed dies on this 400-ton machine. 
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CASTING IN SAND 
TO EXCEED AIRCRAFT SPECS 








In 1956 the Materials Advisory Board completed a study 
for the Office of the Asst. Sec. of Defense for Research and 
Development in which they recommend more use of castings 
through increased cooperative efforts between aircraft 
builders and foundries. Today aluminum aircraft castings 
are principally of alloy 356, ranging in weight from 1 Ib. 
to 185 Ib. and averaging a total of 200 to 600 Ib. per 
plane. Increased use is dependent on design engineers 
full utilization of casting capabilities and foundrymen im- 
proving the quality and physical properties through con- 
tinuing research efforts as exemplified in this Bonus Section. 








Merton C. Fiemincs / Ass’t. Prof. 
of Metallurgy 

Patrick J. Norton / Staff Member 
Howarp F. Tay.or / Prof. of 
Metallurgy 

Massachusetts Institute of 
Technology 

Cambridge, Mass. 


Remarkable improvements in physical properties 
achieved by extensive use of chills in sand casting aluminum 


By resorting to the extensive use 

of chills in the sand casting of 
a 22 pound high quality aluminum 
strategic aircraft casting, remark- 
able improvements in physical 
properties were obtained. Com- 
pared with minimum specifications, 
castings made with this technique 
in alloy 195 showed an improve- 
ment of 95 per cent in ultimate 
tensile strength, 42 per cent in 
yield strength, and 1300 per cent 
in elongation. Similar marked im- 
provements were exhibited by al- 
loy 356. 

The demand for high strength, 





ja 





~ 


Fr , 
_ th i 1) om ~ ye wc 
. ES aed nll a, : ae EN — ee . 


nmenn They > ee . > swe Ts —— ee 


Fig. 1 . . White mold inserts indicate chill locations. Fig. 2 . . Mold for housing casting with core in place. 


84 - modern castings QUALITY @ UTILITY « ECONOMY 











high ductility aluminum alloy cast- 
ings for critical applications is in- 
creasing rapidly. Designers in air- 
craft and other fields are finding 
service requirements of modern 
equipment requires the utmost 
properties attainable in castings. 
Non-ferrous foundrymen are meet- 
ing these needs by closer control 
of all foundry variables in casting 
production, and by the expanding 
use of permanent and semi-perma- 
nent molding methods. 

Use of permanent molded alumi- 
num castings has come into favor 
for parts used in critical applica- 
tions because a well designed per- 
manent mold generally produces a 
casting with higher mechanical 
properties than would be obtained 
from a comparable sand casting’. 
The chill effect obtained from the 
permanent mold results in inher- 
ently stronger, more ductile metal. 
Permanent mold casting is not eco- 
nomical for short run castings, how- 
ever, and often is not a feasible 
method for production of large or 
intricate castings. 

The sand casting method has in- 
herent production advantages. The 
objective of the present work is to 
produce a commercial casting, in 
a sand mold, with mechanical prop- 
erties comparable to those general- 
ly associated with permanent mold- 
ing. 

Chills in Sand Mold 


The work described here is 
based on a _ previous laboratory 
study? of the effect of chills on 
the mechanical properties of sim- 
ple test plate castings. In that 
study, careful control of all found- 
ry variables (including gas content, 
chemistry, gating, and heat treat- 
ment) was maintained. Chills were 
placed on plate sections of various 
thicknesses (at the end of the plate 
opposite the riser). The effect of 
the chills on the mechanical prop- 
erties of the plates was determined. 

The chills exerted as markedly 
beneficial effect on the mechanical 
properties of the plates at distanc- 
es well removed from the chill 
face; for instance, in a one inch 
thick plate of 195 alloy, the ulti- 
mate tensile strength as much as 





CASTINGS—ENGINEERED FOR INDUSTRY 








TABLE |. CHEMICAL ANALYSES OF EXPERIMENTAL HEATS 


Casting 


Si 
0.15 
0.10 
6.9 
7.38 


195 alloy chilled casting 
195 alloy unchilled casting 
356 alloy chilled casting 
356 alloy unchilled casting 


six inches away from the chill was 
90 per cent higher than present 
design minimums. 

By careful control of foundry 
variables and proper placement of 
chills, it was concluded possible 
to produce commercial castings 
with tensile properties up to 100 
per cent above present design min- 
imums; and with elongations sev- 
eral times greater than present 
design minimums. 

The present study deals with the 
translation of the above laboratory 
results to the production of a fair- 
ly large, high quality casting for 
strategic aircraft use. The casting 
(one of many of various sizes and 
shapes made to date) was pro- 
duced with the same foundry con- 
trols used in the laboratory study 
of the test plate castings. In addi- 
tion, chills were located on the 
casting on the basis of design data 


Mg 
0.01 


0.005 


0.33 
0.20 


Chemical Analyses (Per Cent) 

Zn 
0.03 
0.03 


0.03 
0.03 


Cu Ti Fe 
4.42 J 0.08 
4.55 0.10 0.10 
0.03 0.15 0.18 
0.01 0.11 0.20 


Mn 
0.01 
0.01 
0.01 
0.01 


presented in the previous paper; 
that is, chills were located at vari- 
ous positions on the production 
casting in a manner that was ex- 
pected to raise appreciably the 
mechanical properties of all por- 
tions of the casting. 


Procedure 


The housing casting shown in 
Fig. 5 and 6 was chosen for the 
present rigging study because of 
its size, reasonable complexity, and 
variation in section size. The over- 
all dimensions of the casting are 
approximately 14-1/2 x 15 x 9 in. 
deep. The wall thickness of the 
casting varies from 3/8 in. to 1-7/8 
in. Net weight is 22 pounds. 


Placing Chills 
Test castings were heavily 
chilled according to principles pre- 
viously described?. Essentially, this 


Fig. 3 . . Doughnut-shaped chills were used around cored holes for 
directional solidification promoted radially toward the risers. 
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TABLE Il. SUMMARY OF FOUNDRY DATA FOR 
HIGH STRENGTH HOUSING CASTINGS 


Alloy:* 195 (H.P.) Heat a: 356 
H.P.), Heat c 


Sand: 3140 AFS washed and 
dried silica sand, 6% 
southern bentonite, ‘2: 
cereal, 42°* wood flour, 3- 
4°o water 


No.: 9 

Dia.: 4 on thin sides 22 in., 
5 on heavy ends 3 in 

Height: 12 in. 

No.: 16 (8 in cope, 8 in 
drag) 

Total Wt.: 18'4 Ib 

20 sec 

1300F, Ht. a; 1250F, Ht. c 


Type of screens: 1/16 in. holes, 50° per- 
foration 


Pouring time: 


Pouring temp.:* 


Sprue dimensions: 1% x 11/16 in. at base, 
area 1.29 sq in. 


Runner (in drag): 244 x 1% in. to first gate, 
2% x % in. to second 


Gate: No.: 4 (2 each side) 
Dimensions: 214 x 5% in. (cor 
rected for screen 

Gating ratio: 1:4:4 

Degas: Dry nitrogen, 15 min. 

Gross wt.: 85 |b. 

Net wt.: 22 Ib. 

Yield: 26% 

* Note: One casting was poured of 195 alloy 

and one of 356 alloy. The above 
foundry data was the same for both 


castings, except for alloy and pouring 
temperature. 


involved spacing chills and _ ris- 
ers over the entire casting sur- 
face so mechanical properties of 
all portions of the casting would 
be raised appreciably above the 
level normally obtained in sand 
castings. 

Most of the wall sections of the 
casting were 3/8 in. thick and 


this was the area requiring the 
most extensive chilling and risering. 
Previous work had indicated that 
chilling a 3/8 in. plate section at 
its extremity would markedly im- 
prove the properties along the plate 
at some distance from the chill. 
In 356 alloy, for example, mechan- 
ical properties of approximately 
43,000 psi ultimate tensile strength, 
34,000 psi yield strength, and 7 per 
cent elongation were obtained at 
a distance one inch away from the 
chill. At a distance of two inches 
away the properties were 42,000- 
33,800-5°. 

In the rigging of the present 
casting it was considered imprac- 
tical to attempt to attain the high- 
er level of properties stated above. 
This would have involved chilling 
the casting so no portion of the 
3/8 in. section was greater than 
one inch from a chill. Chilling the 
casting so no portion of the 3,8 
in. section was more than two 
inches from a chill was considered 
feasible. The casting was rigged 
in an attempt to attain minimum 
mechanical properties (in 356 al- 
loy) of 42,000-33,800-5. Additional 
data obtained for 195 alloy indicat- 
ed that with such a rigging (and 
the heat treatment used) the cast- 
ing poured of 195 alloy should 
possess minimum properties of 
about 47,000-27,000-12° 


Riser Influence 


In order that no portion of the 
3/8 in. section of the casting 
would be greater than two inches 
from a chill, the rigging procedure 
shown in Fig. 1, 2, and 3 was 


TABLE Ill. TYPE AND LOCATION OF TEST BARS IN HOUSING CASTINGS 
(REFER FIG. 5, 6) 


Section 
Size (in.) 


Location 
Beneath Bar Chill 
Beneath Riser 
Beneath Bar Chill 
Center of Section 
Center of Section 
Beneath Riser 


Beneath Riser 


se z 
RWN—KCOWOOANGOUAWNH— GC 


Beneath Riser 





Halfway between Chill and Riser 1 


Halfway between Chill and Riser 


Between Riser and Ring Chill 


Center of Section, Beneath Chill 
Center of Section, Beneath Chill 


Distance from Distance from 


Chill (in.) Riser (in.) 
3/16 
2 


1 
3/16 
Center of Section, Beneath Chill Vy 


1% 


O- H$CH-CWWWN—O-—N 


2% 
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adopted. Bar or “rib” chills were 
spaced around the periphery of 
the casting. The distances between 
the chill edges were nearly con- 
stant at four inches. (Slight varia- 
tions in this distance were present 
due to casting curvature in the 
vertical plane). A riser was placed 
halfway between each chill. The 
riser was connected to the casting 
by a 1/2 in. wide riser pad running 
the entire vertical height of the 
casting. Spacing from the chill 
edge to the center of a riser pad 
was then very nearly 2 in. for the 
entire 3/8 in. section. 

Chilling and risering practice 
used on the heavier sections con- 
formed to the same principle as 
described for the 3/8 in. section. 
The two areas around the cored 
holes (Fig. 3) were chilled with 
internal, doughnut shaped chills, 
directional solidification being pro- 
moted radially towards the risers. 

The small boss in the location 
of test bar No. 1 (Fig. 5) was 
heavily chilled to enable it to 
freeze more rapidly than the sur- 
rounding 3/8 in. section. The 
heavy section boss in the area of 
test bars 10 and 11 (Fig. 6) was 
chilled with a doughnut shaped 
chill on the exterior of the casting 
near the periphery of the boss; 
directional solidification was pro- 
moted towards a riser at the cen- 
ter of the boss. 


Mold Preparation 


A total of 16 chills was used in 
the mold; the total chill weight 
was 18-1/4 lb.—nearly equal to the 
weight of the finished casting. Be- 
fore molding, the chills were coat- 
ed with silica-bentonite wash and 
dried thoroughly. Molds were made 
of green sand using No. 140 
washed and dried silica sand. A 
gating ratio of 1:4:4 was used, 
with screens incorporated in the 
runner to reduce dross entrapment. 

To insure a sound casting, overly 
large risers were used, and a re- 


*A shortened nomenclature is used 
in the remainder of the paper; i.e. 
42,000-33,800-5 means 42,000 psi 
ultimate tensile strength, 33,800 psi 
yield strength, and 5 per cent elon- 
gation. 











sulting low yield (26 per cent) was 
obtainec. This yield, however, 
could be raised in subsequent 
castings, on the basis of the results 
from these preliminary tests. Table 
[I lists a more complete summary 
of foundry data relating to the two 
high strength, high ductility cast- 
ings. 

For comparison purposes, the 
housing casting was also made us- 
ing more normal foundry rigging. 
One casting was made of 356 alloy 
and one of 195 alloy with no chills 
incorporated in the mold, but us- 
ing metal of the same good quality 
used for the chilled castings. Fig. 
4 is a photograph of this rigging 
as used for both alloys. Six risers 
were employed, each 3 in. in diam- 
eter. Yield was 28 per cent. The 
same gating system was used on 
these castings as on the chilled 
castings. 


Melting 
Four housings were poured, two 
in 195 alloy, and two in 356 alloy. 
Melting stock was high purity vir- 


gin materials. Final chemical analy- 
ses of the four castings are listed 
in Table I. 

In the melting practice of both 
alloys, the high purity aluminum 
pigs were charged first. Non-vola- 
tile alloying elements (all elements 
except magnesium) were added 
shortly after melting began. The 
magnesium was added to the 356 
alloy melt just before degassing. 
Degassing was accomplished with 
a special grade of dry nitrogen 
(dew point—73 F). The nitrogen 
was bubbled through the melt for 
15 minutes at 1200-1300 F. Gas 
content was checked with a re- 
duced pressure tester*. The metal 
was held five minutes before pour- 
ing to allow dross flotation. 


Cleaning and Heat Treatment 

Cleaning (a slightly greater prob- 
lem with the heavily chilled cast- 
ing than with the more normally 
rigged casting) was performed 
without difficulty using standard 
equipment:—a band saw, belt sand- 
er, and rotary hand sander. A final 
sand blast was given the casting 
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TABLE IV. MECHANICAL PROPERTIES OF 
HIGH STRENGTH, HIGH DUCTILITY, 
195 ALLOY HOUSING (HEAT a) 


Bar No U.T.S. Yield St. 
(psi) (psi) 


Per cent El. 
(for 2 in.) 


49,000 
51,900 
41,500 
51,300 
49,900 
51,100 
42,700 
39,700 
39,800 
53,500 
45,500 


32,300 11.0 
32,700 11.0 
25,200 6.0 
24,400 14.0 
31,500 9.5 
25,800 16.0 
29,500 6.0 
28,300 5.0 
24,000 7.5 
30,100 13.0 
29,000 9.0 
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Average 46,900 28,400 10.0 


before the photographs of Fig. 5 
and 6 were taken. 

Heat treatment was done in a 
small connection type furnace. 
Both the 195 and 356 alloy castings 
were given a modified T6 treat- 
ment (for high yield strength). Al- 
loy 195 was solution heated at 960 
F for 16 hours, water quenched, 
held at room temperature for a 
minimum of 24 hours, and aged 
at 310 F for 15 hours. The heat 
treatment of alloy 356 differed 
only in that 1000 F was used for 
the solution treatment and aging 
required only 12 hours. 


Physical and Mechanical Testing 

Each of the housing castings was 
x-rayed 100 per cent. All castings, 
including the unchilled casting 
were found to be free of shrinkage 
in the test bar areas. One small 
shrink area was noticed in the 
chilled castings, indicating the 


TABLE VI. MECHANICAL PROPERTIES OF 
HIGH STRENGTH, HIGH DUCTILITY, 
356 ALLOY HOUSING (HEAT c) 


Bar No. U.T.S. Yield St. 
(psi) (psi) 


43,800 
43,500 
40,400 
42,500 
44,900 
43,600 
40,950 
10 42,400 
11 39,800 
12 43,000 
14 40,400 


Per cent El. 
(for 2 in.) 

31,500 8.0 

32,300 7.0 

29,200 2.0 

32,650 45 

34,800 11.0 

32,000 

34,000 

32,600 

33,500 

33,400 

33,750 





TABLE V. MECHANICAL PROPERTIES OF 
COMMERCIALLY RIGGED 
195 ALLOY HOUSING (HEAT b) 
Bar No. U.T.S. Yield St. 
(psi) (psi) 


34,800 . 5.0 
41,500 4.0 
36,300 1.0 
44,200 . 6.0 
43,300 . 40 
28,600 23,400 1.0 
28,400 24,400 1.0 
38,400 25,900 5.0 
37,400 22,400 7.5 
33,500 19,300 6.0 
33,500 28,500 3.5 
34,000 28,900 3.0 
46,000 28,800 9.0 


36,900 25,200 4.3 
* Yield strength not obtained. 


Per cent El. 
(for 2 in.) 


Average 


need of a minor rigging change at 
this location. Otherwise, all cast- 
ings were entirely free of visible 
x-ray shrinkage porosity. 

After heat treatment, the test 
bar coupons sketched in Fig. 5 and 
6 were cut from the casting and 
machined into tensile specimens. 
Table III lists (for each specimen 
number) the size bar machined, 
the section thickness from which 
the test bar was taken, and the 
location of the bar with respect to 
chills and risers. The test bar loca- 
tions were chosen as being repre- 
sentative of the casting as a whole, 
most other possible locations being 
similarly risered and chilled. 


Properties Obtained 
Mechanical property data from 
the four castings tested are listed 
in Tables IV, V, VI, and VII. Ta- 
bles IV and V present the data 
for the chilled and unchilled 195 


TABLE Vil. MECHANICAL PROPERTIES OF 
COMMERCIALLY RIGGED 
356 ALLOY HOUSING (HEAT d) 


Bar No. U.T.S. Yield St. 
(psi) (psi) 


29,900 25,600 
31,300 24,700 
29,500 28,600 
31,700 25,600 
32,700 26,900 
30,700 26,800 
30,100 26,800 
32,700 27,000 

25,500 


Per cent El. 
(for 2 in.) 





Average 42,300 32,700 
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10 30,800 
31,000 26,400 


Average 
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Fig. 4 . . Housing casting was rigged with commercial techniques in which no chills were utilized. 


alloy castings. They show that the 
chilling raised the average proper- 
ties of the bars tested (in the 195 
alloy castings) from 36,900-25,200- 
4.3 to 46,900-28,400-10. More im- 
portant, minimum ultimate tensile 
strength was raised from 28,400 psi 
to 39,700 psi by chilling, and mini- 
mum elongation was raised from 
1.0 per cent to 5.0 per cent. 

Overall increases in mechanical 
properties due to chilling were not, 
however, quite as high as might be 
expected from a close examination 
of the simple test plate data pre- 
viously presented?. 

The mechanical property data 
for the chilled and unchilled 356 
alloy housings, presented in Tables 
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VI and VII, show that chilling 
raised the average properties of 
the bars tested from 31,000-26,400- 
1.4 to 42,300-32,700-5.8. Minimum 
elongation was raised from 1.0 to 
2.0 per cent by chilling and mini- 
mum ultimate tensile strength was 
raised from 29,500 psi to 39,800 
psi. For the most part, the proper- 
ties obtained in the 356 alloy 
chilled casting are about the same 
properties that would have been 
predicted on the basis of simple 
test plate data. 


Chilled vs Sand Castings 


It is of interest to compare these 
results obtained in the chilled sand 
castings with present design mini- 
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mums for sand castings. Govern- 
ment specifications permit the av- 
erage of three test bars cut from a 
195 alloy casting to be as low 
as 24,000-20,000-3/4°. The average 
properties obtained on the chilled 
housing were 46,900-28,400-10.0, 
representing an increase of 95 per 
cent in ultimate tensile strength, 
42 per cent in yield strength, and 
thirteen hundred per cent in elon- 
gation (over minimum specifica- 
tions). 

Furthermore, by re-rigging the 
chilled casting on the basis of 
results obtained in these trial cast- 
ings, it should be feasible to pro- 
duce minimum casting properties 
approaching this level. 














Similar improvement over pres- 
ent casting minimums was obtained 
in the chilled 356 casting. Here, 
average properties obtained were 
42,300-32,700-5.8, compared to min- 
imum casting specifications (aver- 
age of 3 test bars) of 22,500-20,- 
000-3/4 per cent’. The average 
properties of the 356 alloy chilled 
housing represent an improvement 
over design minimums of 89 per 
cent in ultimate tensile strength 
63 per cent in yield strength, and 
eight fold in elongation. 


Summary 


The translation of laboratory re- 
sults in simple test plate castings 
to the production of a fairly large, 
high quality casting has been de- 
scribed. By judicious chilling of the 
casting, and by careful foundry 
practice, the mechanical properties 
of the casting were raised substan- 
tially above present design mini- 
mums. 

Properties of coupons cut from 
the sand casting of 195 alloy made 
without chills averaged 36,900 psi 
ultimate tensile strength, 25,200 psi 
yield strength, and 4.3 per cent 
elongation. Addition of chills 
raised these average properties to 
46,900 psi ultimate tensile strength, 
28,400 psi yield strength, and 10 
per cent elongation. Chilling raised 
the average properties of the same 
casting made in 356 alloy from 
31,000 psi ultimate tensile strength, 
26,400 psi yield strength, and 1.4 
per cent elongation to 42,300 psi 
tensile strength, 32,700 psi yield 
strength, and 5.8 per cent elonga- 
tion. 

The properties of the chilled 195 
alloy casting represent an improve- 
ment over present minimum spe- 
cifications of 95 per cent in ulti- 
mate tensile strength, 42 per cent 
in yield strength, and thirteen hun- 
dred per cent in elongation. The 
properties of the chilled 356 alloy 
casting represent a similar improve- 
ment of 89 per cent in ultimate 
tensile strength, 63 per cent in 
yield strength and 800 per cent 
in elongation. 
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Fig. 5 . . Cleaned housing casting shows location of some test bars. 
Shape was chosen for reasonable complexity, variations and size. 


Fig. 6 . . After heat treatment, test bar coupons were cut from casting. 
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Small, intricately shaped, un- 
lined passageways in aluminum 
and magnesium alloy sand castings 
are being formed by a new tech- 
nique utilizing pre-formed metal 
tubing sheathed in a flexible re- 
fractory sleeve. Both the tube and 
the sleeve are removed from the 
casting after it has solidified. 

Holes or passageways in castings 
are quite commonly made in cast- 
ings with oil and resin bonded sand 
cores. In general, cereal, water, and 
in the case of magnesium alloys, 
inhibitors such as sulphur and al- 
kali metal fluoborates, are also add- 
ed to the core sand mixes. 

Gas is generated when hot metal 
is poured against organically bond- 
ed core surfaces. This gas must 
escape through the core rather than 
bubble through the liquid metal. 
In order for core gas to escape 
through the sand the core must be 
permeable. The rate and quantity 
of core gas generated during pour- 
ing and solidification of the molten 
metal determines the permeability 
requirements of the core. 

Where the ratio of core length 
to diameter is large, as in the case 
of small diameter cores, the escape 
of core gas through the small area 
of the core becomes more of a 
problem. The surface area deter- 
mines, to an extent, the amount of 
core gas generated; the cross-sec- 
tional area of the core determines 
the amount of gas that can flow 
out through it in a certain time. If 
the gas cannot escape as rapidly 
as it is formed a blow results in 
the casting. 

Other factors controlling the rate 
gas is evolved and the ability of 
the core to eliminate the gas are: 

Gas Evolution: (1) Heat enter- 
ing the system; pouring tempera- 
ture, Specific heat of metal. (2) 
Type and amount of binder. 

Gas Elimination: (1) Sand Prop- 
erties, Permeability, Core Venting. 

Long, small diameter sand cores 
are apt to cause core blows. It is 
difficult to maintain their stability, 
eliminate distortion, and hold and 
set them. Naturally, the smaller the 
sand cores the more difficult they 
are to make, store, and handle. 

Cores may be molded of other 
refractory materials such as graph- 
ite, carbon, plaster, silica flour, 
powdered glass, etc. Most of these 
materials require an organic bind- 
er, although silica jell binders may 




























be used. Unless the core binder 
disintegrates when pouring the 
metal, cores of these materials be- 
come very difficult to remove from 
the casting. 

Complex passageways are some- 
times produced by drilling the cast- 
ing. This practice usually requires 
a rather expensive drill jig. Short, 
drilled passageways can be joined 
together to produce more complex 
holes, but, it is often necessary to 
tap and plug a hole where it enters 
a casting. The plug is susceptible 
to loosening and leakage. The de- 
sign of drilled holes is quite limit- 
ed since they cannot follow irregu- 
lar contours and are restricted to 
a straight line. 

Another popular coring method 
is the use of a metal pipe or tube 
that generally remains in the cast- 
ing. Iron pipes, calrod units, and 
other similar materials have been 
cast in aluminum and magnesium 
for a long time. 

Stainless steel tubing has been 





Maze of 17 cores in mock up of coring for aircraft fuel control in- 
cludes seven tube cores. Pencil touches duplicate of %-in. core. 


FORMING INTRICATE PASSAGEWAYS 
with REMOVABLE 
SHEATHED-TUBE CORES 


Rosert F, DALTON 
Research & Development Director 
Howard Foundry Co., Chicago 


Copper tubes covered with woven refractory 
core small passages in aluminum and magnesium castings 


used for passageways in magnesi- 
um alloys. However, it appears that 
any ferrous tube will be anodically 
protected by the surrounding mag- 
nesium casting, provided the liquid 
flowing through the tube acts as an 
electrolyte in the iron-magnesium 
cell. Stainless tubing returned in 
scrapped castings presents a prob- 
lem since nickel and chromium 
may dissolve in the magnesium 
melt and exceed permissible limits. 
Wherever possible, after the mag- 
nesium has been melted, the 


scrapped tube must be removed 
manually from the melt. 

For reasons not too well known, 
stainless steel tubing is quite dif- 
ficult to cast in its required position 
in the casting. It is particularly 
susceptible to blows. To prevent 
blows, stainless steel tubing has 
been treated in many ways. In one 
method a resistance welder is em- 
ployed to preheat the tube in the 
sand mold prior to casting. 

At Howard Foundry Co., a proc- 
ess for coring has been developed 





utilizing a removable tube-core.°® 
After numerous experiments with 
different metallic pipes, copper was 
selected as the best tube material. 
Soft copper tubing may be pur- 
chased in fractional inch sizes. 
When purchased from _ re-draw 
mills, almost any outside diameter 
may be obtained. The pipe is easily 
bent at room temperature using 
metal-faced wooden bending fix- 
tures. 





* Patent applied for by Howard Foundry Co. 















































































































































A small allowance for tube 
“spring-back” is necessary, depend- 
ing on the initial temper of the 
tube and the amount of cold work 
done in the bending operation. If 
aluminum or magnesium metals 
are cast around a bare copper tube, 
it would readily dissolve in the mol- 
ten metal. Experiments proved a 
satisfactory wash of silica flour 
could be used to prevent this solu- 
tion. A better technique, however, 
was developed. 


Refractory Sleeves 


Copper tubes used in aluminum 
castings are covered with a woven 
fiber glass refractory sleeve. In the 
production of magnesium castings 
a woven stainless steel braiding 
serves as the covering material. 
These refractory sleeves serve a 
three-fold purpose: (1) prevent 
solution of the pipe; (2) minimize 
blows off the pipe; and (3) serve 
as proof of pipe removal. 

After the copper tube has been 
bent to the desired shape, the flex- 
ible refractory sleeve is slipped 
over the sleeve ends and firmly 
fixed at the ends of the tube. The 
assembly is then placed in the sand 
mold. Sometimes steel core prints 
are attached to the tube ends for 
a firmer location of the tube in 
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Simple fixtures are used to bend tube to shape, then it will be 
sheathed with a fiber glass or braided stainless steel sleeve. 





the mold. Setting the tube assem- 
bly into an oil sand core is prefer- 
able to green sand. It may then be 
located with the desired metal wall 
around the tube, and the entire 
core assembly is then placed in the 
mold. Care is taken to keep the 
tube assembly clean of oil, core 
paste, or anything that might form 
gas when molten metal contacts it. 

The metal is cast in the usual 
manner. Generally, the tube vol- 
ume is too small to produce any 
noticeable chilling effects. Bosses 
are cast on the castings at the tube 
prints. After the castings have been 
shaken out, the tube ends are 
opened. Air is passed through the 
tube to be sure of a complete pas- 
sageway. (Sometimes the tubes are 
filled with dry sand prior to placing 
in the mold.) 

The tube-cores are now removed 


Assembly shown in mock-up will look like this when inserted in the mold. Plaster fixture substitutes for mold. 














by an_ acid-solution technique. 
Where the tube leaves the casting, 
a bottom-pour polyethylene bucket 
of about ten quart capacity is at- 
tached with flexible plastic tubing. 
In the case of aluminum castings, 
copper tubes are dissolved with a 
70 per cent concentrated nitric 
acid, 

The acid is gravity-fed. At one 
time, small stainless steel centrifu- 
gal pumps were used but the mo- 
tors corroded rapidly. The reaction, 
Cu + 2HNOs CuNOs + NOz + 
H:O is very rapid and is increased 
by heating the acid in hot water. 

The nitrous oxide gas formed is 
particularly noxious and should be 
avoided. Consequently an air wash- 
ing hood was constructed to elim- 
inate any acid fume problem. 

The NOsz gas coming out of the 
casting serves as an indicator of 
























the presence of copper tubing in 
the casting. When it appears that 
the copper tubing has all been dis- 
solved, the system is flushed with 
water. 

Since the fiber glass sleeve ex- 
tended beyond the print of the cop- 
per tube, it extends outside the 
casting at both ends. After the wa- 
ter flushing operation, the sleeve 
is easily removed by manually pull- 
ing it out. The removal of the 
copper tube in rather simple cored 
passageways has sometimes been 
accomplished manually without the 
use of the acid wash. 

The fiber glass sleeve is not af- 
fected by molten metal or the acid 
wash. Removal and inspection of 
the sleeve is definite proof of tube 
removal. Radiographs are not need- 
ed to determine clean holes. 


Magnesium Castings 


In the production of cored pas- 
sageways in magnesium alloy cast- 
ings, the process is essentially the 
same with two exceptions. The 
sleeve used in stainless steel braid- 
ing. In order to prevent solubility 
of the magnesium alloy casting, the 
acid solution is approximately one 
half 70 per cent nitric acid and the 
other half 70 per cent hydrofluoric 
acid. The latter passivates the mag- 
nesium, and the nitric acid dissolves 
the copper tubing. The usual nec- 
essary precautions in handling hy- 
drofluoric acid must be practiced. 

Fiber glass sleeves are not used 
because they may be partially dis- 
solved by the HNOs-HF mixture 
The partial solution of the fiber 
glass tends to plug the hole and 
slow the flow of acid. 

The stainless steel sleeve is not 
affected by the acid and has the 
property of reducing in size. Thus 
a sleeve that will fit over a 3/8 in. 
copper tube may be easily with- 
drawn from a 1/8 in. hole, if the 
occasion arises. 


Size Limitations 


The tube method of coring is 
only used when an oil sand core 
will not do the job. The normal 
problems involved in coremaking, 
such as putting in wires, use of 
vents (both removable and wax) 
and pasting or booking halves to- 
gether, are magnified when mak- 
ing small diameter cores. 

Even if the small diameter sand 
core can be made by a coremaker, 


handled in the foundry, and set in- 
to the mold, core blows may de- 
feat the casting operation. This 
seems to be more of a problem in 
magnesium castings, presumably 
because of the added hazard of 
skin effect from fluoride films on 
the surface metal. Such problems 
as opening of core seams and re- 
moval of core reinforcing wires are 
encountered. 

The use of copper tubing elimi- 
nates many coremaking problems. 
With the proper fixture design, 
bending of the tube may be done 
with relatively unskilled help. Core 
breakage in handling is non-exist- 
ent. The core retains its intended 
position in the mold because of its 
rigidity. At the pouring tempera- 
tures of aluminum and magnesium 
alloys (generally 1200-1600 F-.), 
the tube is quite ductile. This duc- 
tility allows the tube to contract as 
the metal solidifies and the casting 
shrinks with the tube passageway 
to a smaller size. 

The copper tube holds its intend- 
ed position much better than a 
stainless steel tube. This may arise 
from the increased ductility of cop- 
per at elevated temperatures, com- 
pared to relatively small changes 
in physical properties of stainless 
steel at elevated temperatures. 

Many of the tube-cored passage- 
ways are as small as 1/8 and 3/16 
in. diameter. Such diameters are 
difficult to produce in sand. The 
core length in these sizes runs to 
about 16 in., although this is not 
the limit on length. As the length 
increases, the diameter of the tube 
may increase. There appears to be 
no size limitation on the larger di- 
ameter tubes. Larger cores, how- 
ever, are less expensive in sand. 


Cost of Operations 

On sand cores that are easily 
made and where scrap is low, the 
tube core is not considered because 
of costs. However with the tubes, 
castings are being cored that can- 
not be made by conventional meth- 
ods. Where an area of comparison 
exists, the tube method may be 
lower in cost due to elimination of 
core breakage. 

Small diameter sand cored cast- 
ings are zyglo inspected in the 
rough because of the prevalence 
of core blows. After using tube- 
cores for several months, prelimi- 
nary zyglo was discontinued be- 


cause blows were non-existent. 

The removable tube method of 
coring aluminum and magnesium 
alloy sand castings may be regard- 
ed as an adjunct to conventional 
sand coring. It will not replace 
sand core and machine drilling 
methods, especially where machine 
drill jigs are already in use. 

The removable tube method of 
coring has proven of great interest 








ing in many directions and assum- 
ing varying shapes. 

The tube method of coring also 
helps to eliminate weight since the 
cast component is made to contain 
intricately shaped fluid lines for un- 
related distribution of different flu- 
ids. Permanent, cast-in stainless 
steel tubing is eliminated, with fa- 
vorable weight reduction. 

Because of adaptability of the 









































Sectioned aluminum sand castings shows 48-in. long continuous cored 
passageway following contour of casting. Core diameter is '%-in. 


to design engineers in the aircratt 
industry. The method permits great- 
er freedom in designing passage- 
ways for transmitting oil, fuel, cool- 
ant and hydraulic fluids. Passage- 
ways may be internally “wrapped” 
around a large cylinder in one un- 
interrupted line. Fluid lines do not 
have to be hung on exteriors of 
cast components; they may be an 
integral part of the component, go- 


removable tube-core, increasing 
use of this method of coring alumi- 
num and magnesium alloy sand 
castings is expected to satisfy what 
has, heretofore, been called the 
“impossible” coring requirements. 


This article is the preprint of a paper en- 
titled “Intricate Small Diameter Coring for 
Aluminum and Magnesium Castings,” which 
will be presented at a Light Metals session of 
the 1957 AFS Castings Congress and Engi- 
neered Castings Show in Cincinnati, May 6-10. 
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HOW 10 MIX 
MOLDING SAND WITHOUT WATER 


Waterless mix bonded with oil 
and bentone adhesive produces high quality castings 


Certain disadvantages inherent to 

molding sands containing water 
have been eliminated by the de- 
velopment of waterless mixes util- 
izing a bentone adhesive and oil as 
the bonding agents. A variety of 
aluminum aircraft castings have 
been made in molds of this type. 
The castings were proved sound by 
x-ray inspection and had a finish of 
100 to 150 micro inches. Other met- 
als successfully cast have been 
brass, bronze, iron, nickel, and 
stainless steel. 

In casting metals into a sand 
mold, the sand is commonly bond- 
ed with small amounts of clay mois- 
tened with water. Originally, sands 
containing naturally occurring clay 
were used. However, in recent dec- 
ades molding sands are washed 
free of any clay or other contami- 
nating material and specially select- 
ed clays are added back to it. The 
composition and use of such mold- 
ing sands in the foundry art are 
well known. 


Moisture A Problem 


The properties of conventional 
molding sands such as have been 
described leave much to be de- 
sired, in spite of their wide and 
universal usage. Many problems 
arise from the fact that the proper- 
ties of the conventional molding 
sand depend greatly upon their 


moisture content. Slight variations 
in moisture content can cause radi- 
cal changes in their compressive 
strength, permeability, and flowa- 
bility. 

These changes, if uncorrected, 
will cause surface and_ interior 
defects in castings. The moisture 
content of molding sands can vary 
appreciably during pouring, work- 
ing, or storing, as a result of evap- 
oration losses. Very little can be 
done to prevent the evaporation 
of water because of its relatively 
low boiling temperature. 

Conventional molding sands 
must be quite permeable, that is, 
must pass gas freely in order to 
accommodate the large volume of 
water vapor evolved when molten 
metal contacts the sand. Permeabil- 
ity is a function of pore diameter 
which, in turn, is a function of 
average sand particle size. This sets 
a definite lower limit on the fine- 
ness of sand which can be used 
in any particular type of casting. 
It is seldom possible to obtain as 
smooth a surface finish as desired 
when using conventional molding 
sands because very fine sand with 
low permeability cannot be used. 

Another factor influencing the 
smoothness of surface finish is the 
adherence or bonding of sand par- 
ticles to the metal, after the casting 
process has been completed. This 


TABLE |. PROPERTIES OF BENTONE 





Composition 
Specific gravity 
Bulking value 
Color 

Ultimate particle size 
Fineness 

Water content 





Modified silicate 

1.80 

15.0 Ib/gal 

Very light cream 

Platelets: 0.05-1.0 micron by 0.002-0.004 micron thick 
Less than 5 per cent on 200 mesh sieve 

Less than 3.0 per cent 
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Strong sand or weak, best castings are made with 80-85 mold hardness. 


quite common occurrence makes 
it necessary to clean castings by 
sand blasting, wire brushing and 
grinding. As a result a clean metal 
surface is presented by the casting, 
instead of one marred by sand 
grains and other tightly bonded res- 
idue removed from the face of the 
sand mold. This cleaning time is 
an expense which can be an ap- 
preciable portion of the total cost 
of the casting. 


Water-Free Sands 


To avoid the disadvantages of 
sands containing water, many wa- 
terfree molding sands have been 
tried in foundries over the years. 


These waterfree sands contained 
oil as a bonding agent. Oil was 
believed to be superior to water 
because it boiled at a higher tem- 
perature than water and evolved 
less gas, thereby requiring less sand 
control because of lower evapora- 
tion losses. The oil also caused less 
chilling of the molten metal. In 
spite of these advantages the oil- 
sand systems were always found to 
be impractical because of their very 
low strength. 

To obtain the required strength 
in the absence of water, a bonding 
agent effective in oil was needed. 
Such a product was developed by 
the Baroid Division of the National 














Lead Co. The new product is a 
dry powder and contains a mixture 
of heavy metal oxides and the 
modified silicate known as_ ben- 
tone.* 

Bentone is produced by reacting 
sodium bentonite with an organic 
ammonium or onium salt to form 
an organic onium bentonite plus 
salt. Insolubility of the onium ben- 
tonite compound favors the reac- 
tion in the direction which forms 
more onium bentonite. 


Bentone Research 


Methods of using the new mix- 
ture most efficiently were investi- 
gated in an extensive research pro- 
gram conducted at the Armour 
Research Foundation in Chicago 
during the years 1954 and 1955. 

This development was first in- 
troduced to the castings industry at 
the 1956 AFS Castings Show in 
Atlantic City where it attracted 
notable interest. The properties of 
bentone are shown in Table I. 

The objective of this investiga- 
tion was to determine the merits, 
if any, of using bentone in the 
formulation of green molding sand 
and dry core mixes. 

A molding sand mix was derived 
from experimentation and has 
shown great promise. It consists of 
washed silica sand (130 gfn), ben- 
tone, iron oxide, coastal (C.R.) oil 
and catalyst. Aluminum, copper- 
base alloys and light weight gray 
iron castings have been successful- 
ly cast in this sand mix with ex- 
ceptionally good results. 

Field trials determined the aver- 
age number of times the sand could 
be molded before additions of oil 
and bond were necessary. The su- 
perior quality of the castings was 
quite readily established in the lab- 
oratory and verified in the field. 

With aluminum and brass casting 
the sand did not require rebonding 
or remulling before each use. Tests 
showed that a single riddling of 
the sand between uses sufficed for 
varying number of times. Conven- 
tional sand lab compressive strength 
tests were run. For a while it was 
felt that a drop in strength to an 
arbitrary minimum value would 
serve as an index of the sand’s 
moldability, and signal when re- 
bonding was necessary. Subsequent 
experience proved this was not the 





® Bentone is a registered trade mark of the 
Baroid Div. of the National Lead Co. 


whole story. Mold hardness also 
proved a definite variable and fac- 
tor. To date no definite test will 
predict when rebonding is neces- 
sary. 

Experience indicates that rebond- 
ing through addition of oil alone 
and, in some cases, oil and bond 
is necessary. The rebonding cycle 
and its make-up are functions of 
two variables. The Btu input into 
the mold is one factor. High Btu 
input can affect the bentone as 
well as the oil. The higher the 
Btu input the sooner rebonding is 
necessary, and the more bentone 
as well as oil will be needed. An- 
other factor is shakeout time. If 
the casting goes to shakeout be- 
fore it has cooled below the flash 
point of the oil, burning will con- 
sume some of the oil in the sand. 
A longer shakeout time decreases 


Aluminum aircraft parts were among first production castings to be made 






oil consumption. The lower temper- 
atures involved in non-ferrous cast- 
ing minimize these problems. 


Casting Benefits 


After nearly four months of oper- 
ation at one non-ferrous foundry 
the system was analyzed for cost. 
In the average day to day opera- 
tion it was found that 2-1/2 lb. 
bentone per 100 Ib. sand were re- 
quired to maintain working green 
strength. This amounted to approx- 
imately $24.00 per day or $14.00 
per day over the former water 
sand method. The results however, 
showed that one less man was 
needed for cleaning of the castings. 
Scrap castings were reduced to a 
minimum. Because of better ap- 
pearance and dimensional toleranc- 
es higher prices were obtained for 
the castings. Tests showed that re- 









































gardless of green strength of the 
sand, an average mold hardness of 
80 to 85 was required to make the 
best castings. 

Bentone bonded oil sands were 
used in the casting of aluminum. 
These castings ranged from small 
aircraft castings a few inches long 
and wide and quite thin, to larg: 
chunky castings six or more feet 
long and wide, and two to three 
feet thick. X-ray soundness was i 
quired of many, and a measured 
finish of 100 to 150 micro inches 
Various brasses, both red and yel- 
low, aluminum and silicon bronze, 
iron, nickel and even stainless steel 
castings were tried and techniques 
developed for them. 

This article is the preprint of a paper en 
titled “Oil-Bonded Molding Sand,” which will 
be presented at a Sand session of the 1957 AFS 


Castings Congress and Engineered Castings 
Show in Cincinnati, May 6-10. 


in oil and bentone bonded sand. 
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TIN IS NOT A SUBVERSIVE ELEMENT 


IN GRAY IRON 


Additions act as powerful stabilizer of 
pearlite, promoting wear resistance and machinability 


Tin has in the past been almost 
© atone regarded as an un- 
desirable element in iron and steel, 
and has long been considered to 
have an inherent embrittling effect 
on gray cast iron. 

Recent research by DeSy and 
Foulon' has suggested that the 
carbide-stabilizing effect of tin in 
gray iron can be used to advan- 
tage. The research reported here 
has shown that, by using tin judi- 
ciously, it is possible to promote 
fully pearlitic matrix microstruc- 
tures in gray iron with a high de- 
gree of predictability and control. 
The pearlitic microstructure is high- 
ly desirable for many applications, 
especially those involving high re- 
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Fig. 1 . . Tin effects on hypoeutectic iron. 
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sistance to wear combined with a 
need for good machinability. 

Although the general effect of 
tin on the microstructure of gray 
iron had been established previ- 
ously, little use has been made of 
tin as an alloying element in cast 
iron. The reluctance of the found- 
ry industry to use tin as an alloying 
addition is probably partially the 
result of the erroneous belief that 
tin always causes brittleness, and 
partially the result of lack of fa- 
miliarity with the beneficial effects 
of tin. 

Information on the actual me- 
chanical properties of cast irons 
containing small amounts of tin is 
needed before maximum use can 

















Fig. 2 . . Tin effects on hypereutectic iron. 





be made of the carbide-stabilizing 
effects of tin. It was to fill this 
need that the present research was 
conducted. 

The effect of tin was determined 
on the microstructure and on the 
common mechanical properties of 


TABLE |. EFFECT OF TIN ON PROPERTIES OF GRAY IRON 
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the two common types of gray cast 
iron listed in Table I. 


Experimental Procedure 


The cast irons were melted in an 
electric induction furnace using a charge 
of pig iron and Armco iron punchings. 
Ferromanganese and ferrosilicon were 





Pearlite in Microstructure of 
Base Iron, per cent 

Tensile Strength of Base Iron 
in 1.2-Inch Bars, psi 

Total Carbon, per cent 

Silicon, per cent 

Manganese, per cent 

Sulfur, per cent 

Phosphorous, per cent 


Automotive-Type 


General-Purpose 


Hypoeutectic Hypereutectic 
Gray Iron Gray Iron 
80 to 90 50 to 60 
31,500 16,000 
3.26 3.65 
2.01 2.44 
0.70 0.47 
0.087 0.102 
0.108 0.079 
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Fig. 3 . . Effect of tin on impact strength. 








added to the molten cast iron to produce 
the desired composition. This practice 
gave residual contents of 0.001 or 0.003 
per cent of tin in the base irons. Por- 
tions of each melt were treated with 0, 
0.01, 0.05, 0.10, 0.25, or 0.50 per cent 
of tin. Tin was added as pure tin shot, 
and recoveries of tin by the iron were 
about 90 per cent. Each alloyed portion 
of iron was inoculated with 0.30 per cent 
silicon, added as ferrosilicon containing 
70 per cent silicon. The late addition of 
silicon is included in the reported chemi- 
cal analysis. The analyses for tin was 
by the wet method.2 

The irons were superheated to 2700 
F during melting, and the test castings 
were poured into green sand molds at 


2550 F. 


Mechanical Properties 


The effects of tin on the me- 
chanical properties of the hypoeu- 
tectic and the hypereutectic gray 
irons are shown in Fig. 1 and 2. 

The chilling tendency was prac- 
tically unaffected by tin contents 
up to 0.5 per cent. 

With both irons, the Brinell hard- 
ness increased with increasing 
amounts of tin. The tensile strength 
in 1.2-inch bars increased with in- 
creasing amounts of tin up to about 
0.10 per cent, and then leveled off 
as more tin was added. The deflec- 
tion in the transverse test and the 
impact strength of unmachined 1.2- 
inch bars increased slightly when 
about 0.01 to 0.05 per cent of tin 
was added, and then fell off as 
still more tin was added. 

There was a major difference in 
the effect of tin on the transverse 
strength of the two irons. The trans- 
verse strength of the automotive- 
type hypoeutectic iron was not af- 


fected by the tin content, while 
the transverse strength of the gen- 
eral-purpose hypereutectic iron was 
increased markedly up to a tin 
content of 0.1 to 0.2 per cent. 

Because of special interest in the 
possible embrittling effect of tin in 
cast iron, the impact strength of 
tin-bearing irons was investigated 
in more detail. Test bars with as- 
cast diameters of 2.0, 1.2, and 0.875 
inch were machined to diameters 
of 1.5, 1.125, and 0.75 inch, respec- 
tively, and tested for impact 
strength in the unnotched condi- 
tion in a Charpy-type test. The re- 
sults are shown in Fig. 3. Impact 
strengths increased slightly with 
very small amounts of tin, and then 
decreased gradually with increas- 
ing amounts of tin. 

Two effects warrant special no- 
tice. First, in both types of irons 
and in all three sizes of test bars, 
the impact strength of iron con- 
taining 0.1 per cent tin was no 
lower than that of the base iron. 
Second, no deleterious effect of 
tin upon impact strength was ex- 
perienced until after the tin had 
substantially eliminated massive 
ferrite from the microstructure and 
until tin was added in amounts in 
excess of those needed to produce 
an essentially pearlitic matrix. Tin, 
then, was embrittling, but only in 
amounts which exceeded those 
needed to obtain control of the 
microstructure. 

A careful procedure involving the 
use of electric-resistance strain gag- 
es was used to study the effect of 





Fig. 4 . . Addition of 0.10 per cent tin to automotive-type iron 
increases modulus of elasticity, tensile strength and toughness. 


tin upon the stress-strain relation- 
ships in the two types of cast iron 
under study. 

For the automotive-type iron, 
Fig. 4 shows that 0.10 per cent of 
tin increased the modulus of elas- 
ticity by about 5 per cent, in- 
creased the tensile strength by 
about 10 per cent, and increased 
the toughness of the iron (the area 
under the stress-strain curve). 

For the soft hypereutectic iron, 
0.08 per cent of tin lowered the 
modulus of elasticity slightly (but 
not consistency) increased the ten- 
sile strength by about 16 per cent, 
and increased the toughness. 

All of these effects on the stress- 
strain curve were small from a 
commercial viewpoint. 

The current investigation has not 
included experiments on the effects 
of tin upon the wear resistance or 


machinability of gray iron. It is 
planned that such studies will be 
made. 


Microstructure 


A small addition of tin is a pow- 
erful stabilizer of pearlite. The op- 
timum amount of tin necessary to 
produce a fully pearlitic microstruc- 
ture was governed by the micro- 
structure of the base iron. 

Fig. 5 shows how the pearlite in 
the microstructure of the hypoeu- 
tectic cast iron increased from 
about 80 per cent to about 100 per 
cent as tin increased to 0.10 per 
cent. Fig.:6 shows that about 0.5 
per cent of tin was required to 
increase the amount of pearlite in 
the microstructure of a hypereu- 
tectic cast iron from about 50 per 
cent to about 100 per cent. 

The microstructures shown in 


Fig. 5 . . Pearlite in microstructure of hypoeutectic cast iron was increased from 80 to 100 per cent as amount of tin was increased to 0.10 per cent. 
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Fig. 6 . . About 0.5 per cent tin was required to increase the amount of pearlite in microstructure of hypereutectic cast iron from 50 to 100 per cent. 


Fig. 5 and 6 were obtained in test 
bars 1.2 inch in diameter. Micro- 
structures obtained in test bars ei- 
ther 0.875 inch or 2.0 inches in di- 
ameter showed about the same 
amounts of ferrite and pearlite as 
did the 1.2-inch bars of the same 
composition. 

Alloying additions, such as chro- 
mium or vanadium, are often made 
to gray irons to stabilize pearlite. 
These additions have the undesir- 
able feature that small excesses 
will cause massive iron carbides 
to appear in the microstructure. In 
contrast to this, reasonable excesses 
of tin did not promote the forma- 
tion of massive iron carbides. For 
example, a tin addition of 4 or 5 
times the optimum amount neces- 
sary to produce a fully pearlitic 
matrix did not result in massive 
carbides in the microstructures 
shown in Fig. 5. 

As a complement to the labora- 
tory investigation, the effect of tin 
on the microstructure and mechan- 


TABLE Il. EFFECT OF 


Tin Added, 
Bar per cent Sn ¢ 
407 0 0.005 3.73 
408 0.05 0.04 3.71 
409 0.10 0.07 3.66 


ical properties of gray iron was 
also determined in several commer- 
cial foundries. Additions of tin had 
about the same effect on mechani- 
cal properties and microstructures 
of commercial cast irons melted in 
cupolas as was obtained on irons 
cast and tested in the laboratory. 

The effects of additions of tin 
on the microstructure of one cast 
iron are shown in Table II. 

The amount of pearlite in the 
microstructure increased with in- 
creasing amounts of tin (Fig. 7). 

The effect of tin upon the 
amount of pearlite in a gray iron 
is of particular commercial interest. 
Prior research has established that 
a completely - pearlitic matrix is 
highly desirable for many applica- 
tions because of its excellent com- 
bination of high machinability and 
good resistance to wear. Commer- 
cial applications which can profit 
from the beneficial properties of a 
fully pearlitic matrix include piston 
rings, cylinder liners, ways of ma- 


TIN ON MICROSTRUCTURE 


Chemical Composition, per cent 


Si Mn P S 
2.69 0.58 0.477 0.10 
2.74 0.56 0.463 0.092 
2.77 0.56 0.464 0.088 


Fig. 7 . . Effect of tin on amount of pearlite in commercial cast iron. 
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chine tools, and many other spe- 
cialized parts. 

Although this paper is not in- 
tended to deal with the effect of 
tin in nodular iron, it is pertinent 
to remark that the effect of tin in 
nodular iron is similar to its effect 
in gray iron. Additions of about 0.05 
per cent of tin have been found 
to be effective in removing all trac- 
es of ferritic “bulls-eye” structures 
from even heavy sections of pearl- 
itic nodular iron. The subversive 
effect of tin on the nodulizing be- 
havior was overcome with a small 
addition of rare earths, and the 
result was completely pearlitic 
matrix structures with small well- 
formed nodules of graphite. 


Summary 

Investigations on cast irons melt- 
ed in a laboratory and on irons 
melted in cupolas in commercial 
foundries have shown that addi- 
tions of tin had a powerful stabiliz- 
ing effect on the pearlite in the 
microstructure of both automotive- 
type hypoeutectic irons and gen- 
eral-purpose hypereutectic irons. 
Although the additions of tin acted 
as a powerful stabilizer of pearlite, 
tin did not show the objectionable 
tendency to promote chill depth as 
exhibited by other alloys commonly 
used to stabilize pearlite in gray 
iron. Also on the favorable side, a 
substantial excess of tin did not 
cause massive iron carbides to form 
in the matrix, as is commonly ex- 
perienced with some other alloying 
additions used to stabilize pearlite. 

The optimum amount of tin nec- 
essary to produce a completely 
pearlitic microstructure was gov- 
erned by the amount of ferrite in 
the base iron before the tin was 
added. The mechanical properties 


of the irons were improved slightly 
with increasing amounts of tin up 
to about 0.05 to 0.10 per cent, and 
fell off slightly at higher tin con- 
tents in both types of iron. A gen- 
eral-purpose hypereutectic iron still 
contained a small amount of fer- 
rite, but an automotive-type hypo- 
eutectic iron was completely pearl- 
itic in this range of tin contents. 

In all cases, tin contents of 0.10 
per cent or less resulted in slightly 
improved mechanical properties 
without producing any undesirable: 
properties. No embrittling effects of 
tin were found at levels up to 0.10 
per cent, and it is in this range 
that tin had its major beneficial 
effects upon microstructure and 
mechanical properties. 

Further research is being con- 
ducted on (1) a direct comparison 
of the effects of tin with the effects 
of several common carbide-stabiliz- 
ing additions, (2) the effect of tin 
on machinability, and (3) the ef- 
fect of tin on properties of commer- 
cial castings where control of the 
amount of pearlite is important. 
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This article is the preprint of a paper en- 
titled “Tin as a Useful Alloy in Gray Iron,” 
which will be presented at a Gray Iron session 
of the 1957 AFS Castings Congress and En- 
gineered Castings Show in Cincinnati, May 
6-10. 












CALIFORNIA REGIONAL FEATURES RANGE OF TECHNICAL SUEJECTS 


Over 450 foundrymen turned out for the Berkley program featuring 


an all-inclusive program of technical papers 


J. H. Scuaum / Editor 


A broad program of discussion on 

foundry technology being carried 
on within view of San Francisco Bay 
proved an attraction strong enough 
to draw 450 foundrymen to the Ho- 
tel Claremont, Berkeley, Calif., for 
the AFS California Regional Foundry 
Conference, March 15 and 16. 

General Chairman Charles R. Mar- 
shal, Industrial & Foundry Supply 
Co., Oakland, Calif., and his com- 
mitteemen presented an program that 
mitteemen presented a program that 
included speakers from such far away 
places as New Jersey, Ohio, and Mis- 
souri as well as a good representa- 
tion of West Coast talent. A well 
balanced variety of subjects to ap- 
peal to all foundry interests includ- 
ed air pollution, apprentice and col- 
lege education, aluminum, coke, gat- 
ing and risering, safety, European 
practices, steel, scrap control, vacu- 
um melting and casting, and _ shell 
molding. 

AFS President Frank W. Shipley 
was an honored guest at the Friday 
night banquet. 

The principal speaker after the ban- 
quet was Prof. Gilbert S. Schaller, 
University of Washington, Seattle, 
Wash. Prof. Schaller related some of 
the observations made in European 
foundries during a trip last summer 
to the International Foundry Confer- 
ence in Duesseldorf. According to 
the speaker the COs process is being 
used extensively in Britain and Ger- 
many. One foundry has abandoned 
the use of core ovens entirely, an- 
other heats COz treated cores to in- 
crease their strength, while another 
Frischkorn in Isselburg adds an oil 
to the sand mix to overcome shake- 
out difficulties. 

Following the lead taken by Los 
Angeles, San Francisco is now be- 
coming aware of air pollution prob- 
lems in the bay area. Benjamin Lin- 
sky has been engaged by the Bay 
Area Air Pollution Control District to 
serve as Air Pollution Control Officer. 
Linsky acquainted the foundrymen 
with the problem of air pollution in 
the area. A temperature inversion 
phenomena, resulting from the unusu- 


al water and land masses, traps the 
undesirable industrial emissions so 
that they build up to objectionable 
concentrations. Open dump _ burning 
is as big a contributor to air pollution 
as is industry. Many industries have 
been forced to leave the bay area 
because their product is susceptible 
to damage from air pollutants. 

“Education—Foundry Educational 
Foundation — Apprenticeship” were 
combined into one panel discussion 
because of their similar goals and 
problems. Clayton D. Russell, Phoe- 
nix Iron Works, outlined the appren- 
tice training program that he has 
spearheaded as chairman of the AFS 
chapter apprentice training commit- 
tee. Only 20 journeyman molders are 
being currently trained when the 
area has need for at least 40. Accord- 
ing to M. C. Sandes, Division of 
Apprenticeship Standards for Califor- 
nia, the quality of apprentices is im- 
proving but not the quantity. Prof. 
James S. Campbell, University of Cal- 
ifornia, described the goals of the 
Foundry Educational Foundation and 
demonstrated the success of the pro- 
gram by introducing two of his F.E.F. 
students who told of their experiences 
during summer foundry employment. 

With the aircraft industry heavily 
concentrated in California, interest 
ran high at the session on “Modern 
Aluminum Alloys and their Applica- 
tions in the Foundry” addressed by 
Walter Bonsack, Jobbins Co., Los An- 
geles. Properties of aluminum cast- 
ings are being improved by the in- 
troduction of the new high purity 
Al-Si-Mg alloys, 355 and 356. 

Of fundamental interest to all gray 
iron foundrymen was the talk on 
“Coke and Its Relation to Cupola 
Operation” presented jointly by J. W. 
Rendall and M. R. Gallo, Great Lakes 
Carbon Corp., St. Louis. Coke in the 
cupola performs three functions. It 
furnishes the fuel for heat, carbon to 
the molten iron, and supports the 
charge. For good control the cupola 
bed height should be maintained con- 
stant. The color of smoke emission 
from the stack is a reliable indicator 
of the bed conditions. If the smoke 


is brown, the bed is falling; buff col- 
ored smoke indicates a rising bed; 
white smoke is desirable because it 
shows the bed is staying constant. 
The Emerald Room was _ packed 
when the grand-old-man of the West 





Steel Div., U. S. Steel Corp., Sa 
Francisco, arranged the showing o! 
a color sound film on the subject of 
safety. The film was entitled “Know- 
ing’s Not Enough.” 

The fellowship hour preceding the 





Among the sheltering palms were, left to right, AFS President Frank 
W. Shipley, Prof. G. S. Schaller, University of Washington, and 
Harold E. Henderson, president, AFS Northern California Chapter. 


Coast foundry industry, Dominic Coc- 
cione, Washington Iron Works, Seat- 
tle, Wash., revealed his 49 years of 
experiences in “Gating for Pressure 
Casting and Economical Molding Pra 
tice.” In his inimitable “southern ac- 
cent” the speaker described the rig- 
ging practices needed to make 
acceptable pressure tight castings. 
Castings are poured fast, 225 lb. per 
second in some instances, inorder 
to prevent skin formation on cold 
mold walls. With the aid of a num- 
ber of slides, he demonstrated the 
importance of his company’s practice 
of photographing every operation in 
molding and pouring. A year later 
when a similar casting has to be 
made they do not have to depend 
on memory as a guide to correct 
procedures. 

F. H. Kobely, Columbia-Geneva 


banquet revealed the presence of 
over 75 ladies who had accompanied 
their husbands to the conference. 
Miss Riki Lipe, beautiful, auburn- 
hair model, who appeared in a pre- 
conference publicity photo (see Feb- 
ruary Mopern Castincs, 33) was 
present. Much to the surprise of Jay 
Snyder, conference publicity chair- 
man, Riki proved to be the bonafide 
daughter-in-law of foundryman A, C, 
Axford, Mission Foundry & Stove 
Works, San Francisco. 

The subject of steel casting was 
given excellent treatment by Hubert 
Chappie, National Supply Co., Tor- 
rance, Calif., in a talk which had the 
longest title of the Conference—“What 
Occurs After the Mold is Made Until 
it is Poured, Can Effect the Cleaning 
Cost.” The speaker emphasized the 
importance of good molding, drying, 
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handling, closing, and pouring as a 
necessary adjunct to a good sand 


mix for making qual':y steel castings. 
Cleaning room cost. can be marked- 
ly reduced by (1) thorough drying 
of molds and cor:s, (2) pouring the 
molten steel into the mold rapidly 
and as cold as feasible, and (3) 
avoiding the use of cores that have 
been made too far ahead of time. 

Although designated as a Brass and 
Bronze Session the talk given on 
“Scrap Control Procedures for Found- 
ries” by Martin G. Dietl, Burndy En- 
gineering Co., Lynwood, Calif., was 
good advice for any foundryman. The 
importance of developing a “job his- 
tory card” for each casting job and 
the intrinsic values to be gained from 
use of this information were de- 
scribed. Success of any scrap reduc- 
tion program needs the full support 
of top management. They must be 
willing to hire a man capable of set- 
ting up such a record system and 
then putting it to practical use in 
daily production. Scrap reduction can 
actually start on the drawing board 
of the design engineer who should 
confer with the foremen of the pat- 
tern shop, core room, and foundry be- 
fore deciding on a final casting de- 
sign. 

Foundrymen were stimulated to 
do some long range thinking into the 
future by Charles d’A. Hunt, Temes- 
cal Metallurgical Corp., Richmond, 
Calif., speaking about high vacuum 
casting. The equipment requirements 
for vacuum melting and casting were 
described in terms of cost and metal- 
lurgical properties attained. 

In Germany, mechanical pumps 
are being used to remove hydrogen 
from steel with pressures of -29 inch- 
es of mercury. By supplementing a 


mechanical pump with an oil diffu- 
sion booster, pressures below one mi- 
cron are attainable. At this low pres- 
sure all the CO and part of the N 
can be removed from metal such as 
titanium. At 0.1 micron pressure, all 
the N , S, and P can be removed 
from copper. The electrical conduc- 
tivity of this copper is much better 
than that of the OFHC grade. Ad- 
vantage of this superior conductivity 
is required in Klystron tubes and us- 
ers are willing to pay for the high- 
cost vacuum melted material. 

For the most part it is military de- 
mands that are being met by these 
expensive super grades of - metals. 
Mold materials for casting in vacuum 
have presented a challenging prob- 
lem. Resin-bonded refractories have 
been unsatisfactory but high-grade 
graphite molds have been meeting 
the stringent requirements. Since all 
the extraneous deleterious influences 
associated with normal melting are 
eliminated in vacuum, the proper- 
ties of castings are unusually uniform 
from heat to heat. 

No well rounded foundry program 
is complete without a good talk on 
shell molding. At the California Re- 
gional this spot was filled by J. L. 
Stark, Barrett Div., Allied Chemical 
& Dye Corp., Edgewater, N. J. The 
speaker touched briefly but yet thor- 
oughly on solutions to most common 
problems that face foundries produc- 
ing castings by the shell molding and 
blowing process. A complete cost an- 
alysis should be run on the casting 
under consideration before expendi- 
ture of hard cash on an expensive 
pattern. A pilot operation should then 
follow and serve to further evaluate 
the technical and economic problems. 

Coating of sands by both cold and 





Deep conversation at the dinner table included, left to right, AFS 
Director B. G. Emmett, Chapter President Harold E. Henderson, and 
John R. Russo, a nominee for election as a national director of AFS. 
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hot process was described. Selection 
of sand is important. It should have 
a wide distribution over three or four 
adjacent screens. Present trends are 
toward blending of washed silica sand 
with bank sands and also toward us- 
ing coarser sands. Sands with AFS 
fineness no. 50-60 are now being 
used while a few years ago sands 
of 100-150 gfn were popular. The 
coarser sands still give good finish. 

No subject cuts through all found- 
rymen’s interests quite so completely 
as that of “Gating and Risering” and 
no speaker is better qualified to dis- 
cuss this subject than Harold F. Bish- 
op, Exomet, Inc., Conneaut, Ohio. 
Experiences of 15 years research ac- 
tivity at the Naval Research Labora- 
tory guided the speaker in this in- 
formative session. Riser feeding range 
can be extended as much as 300 
per cent by judicious employment of 
chills. Steel chills placed at extremi- 
ties of castings speed the flow of 
heat from the solidifying casting 
thereby decreasing the time that a 
riser must stay fluid to satisfy shrink- 
age demands. Copper and_ water 
cooled chills do not contribute enough 
additional benefits to merit their ex- 
pense. Riser diameter is governed 
not only by section thickness to be 
fed but also by the geometry of the 
casting. Where a 4-in. cube-shaped 
casting can be fed by a 4-1/2-in. 
diameter riser; a 4-in. plate requires 
a 10-in. diameter riser. Short, thick 
risers are more efficient than long, 
thin ones. If a metal has a wide 
solidification range it is more difficult 
to feed than one of eutectic or near- 
eutectic composition. 

Feeding efficiency of risers can be 
further improved by reducing heat 
loss. Insulating materials around and 
on top of the riser keep it fluid 
longer. Further improvement results 
if exothermic materials are used since 
they actually add heat to the riser. 
Casting yields exceeding 90 per cent 
can be obtained by proper applica- 
tion of chills on the casting and exc- 
thermic materials around risers. 

Harry H. Kessler, Sorbo-Mat Proc- 
ess Engineers, St. Louis, asked local 
foundrymen to bring scrap castings 
to his session on “Foundry Problems”. 
After an intense search a few such 
castings were located in the Bay 
area. One casting defect was attribut- 
ed to rough handling and shaking 
out too hot. High pressures in ma- 
chine molding coupled with flasks nct 
built sturdy will often give distorted 
castings. The speaker has found that 
cast iron plate-type castings are bet- 
ter poured downhill. Certain shell 
mold defects can be cured by add- 
ing fuller’s earth or fuel oil to the 
sand. 








TECHNICAL TALKS 
ON TAPE 


@ Did you miss attending 
the California Regional 
Foundry Conference? or 
would you like to hear a 
talk repeated. If so you 
can still hear the excellent 
talks presented by borrow- 
ing the tape transcrip- 
tions made on the scene by 
Modern Castings. Even the 
question and answer peri- 
od, often the most inter- 
esting part of the meeting, 
is included. All you need 
is a conventional tape re- 
corder on which to play 
the tape. The talks listed 
may be borrowed for $1 
plus postage or purchased 
for $4: 


C] “Air Pollution Control 

for the Bay Area” by 
Benjamin Linsky, Air Pol- 
lution Control Officer, 
Bay Area Pollution Con- 
trol District, San Fran- 
cisco, Calif. 


[J “Coke and its Relation 
to Cupola Operation” by 
John W. Rendall and 
Michael R. Gallo, Great 
Lakes Carbon Corp., St. 
Louis. 


C] “Gating for Pressure 
Casting and Economical 
Molding Practice” by 
fh, 1 ¢. 2 » Wash- 
ington Iron Works, Seat- 
tle, Wash. 


[] “Scrap Control Proce- 
dures for Foundries” by 
Martin G. Dietl, Burndy 
Engineering Co., Lyn- 
wood, Calif. 


[] “Some Advantages and 

Limitations of Foundry 
Operation Conducted in 
High Vacuum” by Charles 
d@’A. Hunt Temesol Met- 
allurgical Corp., Rich- 
mond, Calif. 


eS “Discussion — Foundry 
Problems” by Harry H. 
Kessler, Sorbo-Mat Proc- 
ess Engineers, St. Louis. 
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TV 


GOES TO A FOUNDRY 


Camera dollies and mike booms 

have become part of the tool kit 
used by the Educational Commit- 
tee of the Northeastern Ohio Chap- 
ter of AFS to publicize the castings 
industry. The chapter has twice ar- 
ranged television programs on 
Cleveland station KYW as part of 
a “Science Adventures” series. This 
years program on “Light Metal 
Casting” originated live from the 





Aluminum Co. of America’s Cleve- 
land Works Division. 

The 1956 performance received 
the highest audience rating of any 
show in the series and this year’s 
program resulted in several hun- 
dred requests for the AFS publica- 
tion THE Founpry Is A Goop PLACE 
To Work which was offered free 
to viewers. 

The cast for the show was made 





up of Alcoa personnel ana 
aluminum foundrymen in 
Cleveland area. Plans were 
pared by the chapter educatio: 
committee, Emil J. Romans, chai 
man, and by a sub-committee in 
cluding A. H. Hinton, Aluminum 
Co. of America; Lon Ulsenheimer, 
National Malleable & Steel Cast- 
ings Co.; and Henry Apthorp, East 
Ohio Gas Co. 


Sand mold on jolt rollover machine was made by Alcoa sand foundry 1! Ready to ladle metal from the pot is Leo Baboryk, another Alcoa 
foreman Emmett Webster. Program announcer is Dr. Carl Ludeke, of foreman. A kinescope of this program is now being shown in the 
the University of Cincinnati, who acts as host for these shows. Cleveland area high schools by the Northeastern Ohio. AFS Chapter. 





Assembling the plaster mold for an aluminum impeller is Bill Walters, 
plaster department foreman, and TV star-for-a-day on this program 
planned to emphasize the foundry’s contribution to everyday living. 


Carl Bush, Arrow Aluminum Castings Co., pours aluminum into a 
permanent mold for an engine crankcase to show viewers a final step 
in producing the many and vital products of the castings industry. 
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Put a superfine finish on YOUR castings 
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In your mold wash, Supersil always gives 
the same even coating and thickness of 
application. Its high fusion point and 
excellent refractoriness help you to re- 
duce metal penetration, minimize sur- 
face defects and produce castings with 
super-smooth finish. 

Added to your molding sand, Supersil 
increases dry and hot strengths as well as 
sand toughness. Your sand mixture is 
more workable and will hold dimension 
better. Moreover, the ability of the mold 


nnsylvania 


oil Silica Flour 


to maintain its shape at pouring tem- 
peratures is increased with Supersil. The 
exceptionally high fusion point of Super- 
sil increases the overall sintering point 
and fusion point of the sand mixture. 
Unequalled quality (99.9% SiO.) and 
perfect uniformity, shipment after ship- 
ment, make Supersil the best Silica Flour 
for you. To obtam further informa- 
tion and free workimg samples, contact 
Pennsylvania Pulverizing Company, Two 
Gateway Center, Pittsburgh, Pa. 


Glass Sand 





Pennsylvania 


Pulverizing 





BERKELEY SPRINGS, W. VA. - 
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MAPLETON, PA. 


The Nation's Leading Producers of Pure Crystalline Silica 


McVEYTOWN, PA. 
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NEWPORT, N. J. - 


KLONDIKE, MO. MILL CREEK, OKLAs 


PLANT VISITS 


21 Plants Schedule Open Houses 
For Castings Congress Visitors 


Twenty-one foundries in the Cin- 
cinnati area will be available for in- 
spection by visiting foundrymen dur- 
ing the AFS Castings Conference. All 
arrangements have been made by the 
Cincinnati Chapters Plant Visitation 
Committee, M. E. Rollman, Cincin- 
nati Milling Machine Co., chiarman. 


Cincinnati 


Buckeye Foundry Co., 2800 Beekman 
St. Sand-cast gray iron jobbing. Heavy 
machine tool, machinery grade cast- 
ings in semi-steel, alloys. Pattern and 
machine shop. 


Cincinnati Milling Machine Co., 4701 
Marburg Ave. Large captive, sand- 
cast gray iron shop. Machine tool, 
general machinery castings. Shell 
molding, heat treating, machine shop, 
laboratory, grinding wheel division. 


Griffin Wheel Co., 5300 Vine St. 
Sand-cast captive gray iron foundry. 


Oakley Pattern & Foundry Co., 4423 
Verne Ave. Sand-cast jobbing shop, 
aluminum, brass and bronze. Foundry 
and pattern shop. 


Oberhelman-Ritter Foundry Co., 3323 
Colerain Ave. Sand-cast gray iron 
jobbing plant. Ductile iron, machine 
tool castings. 


O.P.W. Corp., 2730 Spring Grove 
Ave. Sand-cast captive shop, alumin- 
um, brass and bronze, monel. Ma- 
chine shop, pattern shop. 


Wm. Powell Co., 2525 Spring Grove 
Ave. Sand-cast captive non-ferrous 
foundry: aluminum, brass and bronze, 
monel, pure nickel, nickel bronzes. 
Foundry and laboratory. 


Reliance Foundry Co., 500-526 E. 
Front St. Sand-cast gray iron shop, 
castings to 400 Ib. Foundry, core de- 
partment, cleaning department, relat- 
ed operations. 


Sawbrook Steel Castings Co., Shep- 
herd Ave., Lockland. Sand-cast job- 
bing steel foundry. Shell molding, 
centrifugal casting. Foundry, pattern 
shop, laboratory. 


R. A. Taft Sanitary Engineering Cen- 
ter, U. S. Public Health Service, 4676 
Columbia Parkway. Research on en- 
gineering and physical science as- 
pects of air pollution problem. 


Dayton, Ohio 


Advance Foundry Co., 107 Seminary 
Ave. Machine tool, miscellaneous cast- 








ings. Foundry, machine shop, com- 
mercial pattern shop. 

Dayton Casting Co., Kiser & Capel 
Sts. Sand-cast jobbing, gray iron, duc- 
tile iron foundry. Power transmission, 
machinery grade castings to 50,000 
lb. Sand and spectrographic labora- 
tory, heat treating, machine shop. 
G.H.R. Foundry Div. of Dayton Mal- 
leable Iron Co., 400 Detrick St. Sand- 
cast jobbing gray iron foundry. Light 
gray iron, automotive, refrigeration 
castings. Shell molding, heat treating. 


Hamilton, Ohio 


H. P. Deuscher Co., 7th & Hanover 
Sts. Sand-cast jobbing gray iron, duc- 
tile iron, alloy iron foundry. Machine 
tool, general industry castings. Found- 
ry sand and metallurgical laboratory. 


Hamilton Brass & Alum. Castings Co. 
8th & Chestnut Sts. Jobbing non- 
ferrous foundry, aluminum, brass and 
bronze, nickel alloys. Sand casting, 
permanent mold, centrifugal casting. 
COsz process. 

Hamilton Foundry & Machine Co., 
1551 Lincoln Ave. Open May 6 and 
7; 9 and 10. Sand-cast jobbing found- 
ry. Gray iron, ductile iron, Meehanite, 
Ni-resist, Ni-hard castings. Machine 
tool, diesel, compressor, and machin- 
ery castings, thin section or light. 
Magnaflux and Magnaglow. Commer- 
cial pattern shop, sand test and photo- 
micrographic laboratory, heat testing. 
Black-Clawson Co., Second & Vine 
Sts. Sand-cast jobbing-captive found- 
ry. Gray iron, ductile iron, brass and 
bronze. Foundry, pattern shop, lab- 
oratory, machine shop. 


Middletown, Ohio 


Black-Clawson Co., Keuthan Foundry 
Div., 1700 Grand Blvd. Sand-cast 
jobbing-captive foundry. Gray and 
ductile iron. 


Indianapolis 


International Harvester Co., Truck 
Engine Works, 5565 Brookville Road. 
Captive gray iron shop. Sand casting, 
shell cores. Engine blocks, accessory 
parts. Foundry, pattern shop, machine 
shop, laboratory. 


Link-Belt Co., Ewart Plant, 220 S. 
Belmont Ave. Captive sand-cast and 
shell mold malleable foundry, small 
parts. Foundry, pattern shop, ma- 
chine shop, laboratory. Chain and 
conveyor assembly. 


Louisville, Ky. 


International Harvester Co., Critten- 
den Drive. Sand-cast captive gray 
iron foundry. Diaphragm molding op- 
eration, shell cores. Foundry and pat- 
tern shop. Sand reclamation. 





For many years now, there has been a surge of movement towards 
National Metal’s Controlled, premium abrasives: Permabrasive, 
pearlitic malleable shot and grit where annealed abrasives are 
indicated and Controlled “T"’ SHOT and grit, where fast cutting 


action is desired. 


Why be a tail-end 
at a parade? ........ 


The parade of users has grown to sizable proportions—and why not? 
Controlled ‘“T’”’ is an unique shot and grit: the iron carbides are held in 
a ductile matrix, producing extremely fast cutting action coupled with 
long life, resulting in astounding savings in maintenance. Controlled ‘“T”’ 
is the only low-priced shot that deforms instead of shattering when hit 
with a hammer! That’s why this premium shot carries a written guar- 
antee to save you at least 15% on abrasive costs figured on the price you 


are now paying! 


On top of your 15% savings on abrasives alone—you also get that added 
extra—the savings on maintenance, that’s all gravy—could be 20% 
or more—a big bowl of gravy! 


You can prove this to your satisfaction without a formal test! 





iT COSTS NOTHING 
It will cost you nothing to get the full low-down on all our state- 
ments, except a 3¢ stamp. Your savings may be substantial . . . 
worth the effort of finding out. Write for any of three free booklets: 
1. ‘Tired of Testing’’—how to establish wheel-hour costs with- 
out routine-upsetting tests. 
2. “It’s Triplets’’—all about clinch-locked 50 Ib. palletized cartons 
at no extra cost. 
3. ‘The Primer on the use of shot and grit’’—a basic expla- 
nation of the complex blast cleaning operation. 


Write for your free copy now. 











PERMABRASIVE® PEARLITIC MALLEABLE SHOT AND GRIT IS PRODUCED EXCLUSIVELY BY 


NATIONAL METAL ABRASIVE COMPANY 


3571 NORTON RD. * CLEVELAND 11, OHIO 


SOLD EXCLUSIVELY BY 


HICKMAN, WILLIAMS & COMPANY 


(INCORPORATED) 


CHICAGO, DETROIT, CINCINNATI, ST. LOUIS, NEW YORK, 
CLEVELAND, PHILADELPHIA, PITTSBURGH, INDIANAPOLIS 
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a 
om MODEL B-4 Oscillating Spindle Sander is the latest and finest spindle sander 






DISC and SPINDLE 
SANDERS 


Standard of Pattern Shops 


MODEL D-20 State Disc Sander is now better than ever. This new improved 


20” disc sander possesses many new features that make State the ideal 
for the pattern and model shop. State’s new heavier precision ground 
table now adjusts vertically 7% ’’ and tilts up 30° and down 45° by hand- 
wheel and self-locking worm and gear. Table lowers below bottom edge 
of disc for easy removal and mounting of abrasive discs. New rugged 
trunnions tilt table from each end of table, insuring an accurate positive 
tilt without table deflection or twisting. Table easily returns to exact 
horizontal position. New style reversible guard is furnished for use on 
either left or right side of disc or can be pivoted out of way behind 
machine. 

A companion model State 15’’ Disc Sander is available if smaller 
disc is required. The same high grade engineering and craftsmanship go 
into the 15’’ model as used in the larger 20’’ model, making the State 
line of sanders the most popular of all sanding equipment used in the 
pattern trade. 


in the State line. Oscillating mechanism and spindle ball bearings run in oil 
bath and are protected by double spindle seal that effectively keeps out 
dust and grit. Years of quiet, smooth and accurate sanding of irregular 
shapes can be yours on this modern low cost machine. Spindles are 
positive driven by new type spindle assembly and yet spindles can be 
interchanged in seconds. 

Table tilts 15° up and 45° down by worm and gear. 4’’ handwheel 
makes easy table tilting and returning to exact horizontal position .. . 
taper pin locates table at square. Table can be locked in any position. 
Double table trunnion gives rigid table support. 

A companion model S-3 oscillating spindle sander is available. The 
model S-3 is a smaller and less expensive tool, yet it contains many 
features of the larger model B-4. 


WRITE TODAY 


HIGH QUALITY — LOW COST for 


BULLETIN 
NO. 5596 


““Serving Pattern Shops Everywhere’ 


Lumber Supplies 
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Foundrymen Can Teach 
Youth Through New 
JETS Program 


@ Foundrymen concerned with the 


problem of encouraging young peo- 
ple to enter the study of engineering 
so that trained personnel will be avail- 
able to advance the technology of 
their industry, are invited to try JETS 
assistance. 

JETS is a Junior Engineering Tech- 
nical Society, with local clubs spon- 
sored by local high schools throughout 
the nation and assisted by JETS head- 
quarters, Michigan State University. 
Members are boys and girls interested 
in finding out whether they have the 
abilities necessary to meet the re- 
quirements of the engineering pro- 
fession. 

Members explore engineering and 
its different branches to discover 
which field most interests them. The 
local club members select and work 
on projects, either singly or as a 
group, with the assistance of local 
engineer who acts as an advisor. 

Harold P. Skamser, director of the 
national program, states that JETS is 
a means of getting the “word” about 
engineering opportunities and require- 
ments to high school students. 
Through the organization, students 
learn early in their career the neces- 
sity of mathematics, science, and other 
courses required to enter engineering 
schools. 

Since its founding in 1950, the 
movement has spread into 30 states 
and two foreign countries. It has over 
177 local clubs. 

Foundrymen can assist local JETS 
clubs by presenting talks on their in- 
dustry to the groups, by inviting local 
clubs to tour foundries, or by assist- 
ing in other ways that may be de- 
tailed by contacting JETS, Box 470, 
East Lansing, Mich. 


Management Course at 
University of lowa 


The College of Engineering, State 
University of Iowa, has announced 
that it will hold its 18th annual sum- 
mer course in management June 10- 
22 in Iowa City. 

In addition to an intensive course 
of instruction, the classes will include 
a series of talks by recognized author- 
ities on new developments, and prob- 
lems in management techniques. The 
program is designed for factory man 
agers, foremen, industrial engineers, 
cost men, and others in related work. 

Communications regarding the 
course should be sent to J. W. Dee- 
gan, 122 Engineering Building, Iowa 
City, Iowa. 











1957 International Foundry Congress 


Features Scandinavian Science, Scenery 


@ The 24th International Foundry 
Congress, to be held August 19-24 in 
Stockholm, capital of Sweden, will 
combine the traditional elements of 
all European “Internationals”; tech- 
nical sessions, extensive plant tours, 
ladies events, sightseeing and social 
functions. Organized by the foundry 
associations of Sweden, Norway, Den- 
mark and Finland, the Swedish group 
will act as “hosts” for hundreds of 
visitors from many countries. 

Technical papers from a score of 
countries have been scheduled from 
as far distant as Japan. Subjects in- 
clude ductile iron, COz developments, 
plastic core materials, hot-biast cu- 
pola balance, aging of cast light met- 
als, iron oxidation, carbon pick-up 
foundry health and ventilation, hot 
tear investigations, high-test malle- 
able, and molding sand practice. 

These world events are sponsored 
and scheduled by the International 
Committee of Foundry Technical As- 
sociations, comprising technical 
foundry groups in 17 countries. In 
America, AFS is the sole member. 
Presiding in 1957 will be the Inter- 
national President, Dr. A. B. Everest 
of London, England. General Secre- 
tarv of the Congress is Lars Villner 
of Stockholm. 

Three U. S. exchange papers have 
been scheduled. The “official”  ex- 
change, by H. W. Dietert, AFS vice- 
president, will cover “Automatic Mois- 
ture Control in Foundru Sand.” A 
second paper describing American 
development in use of plast'cs as core 
box materials is by Richard L. Olson, 


Dike-O-Seal, Inc., Chicago, which the 


author will present in person. The 


third, by H. J. Weber, AFS director 
of Safety, Hygiene and Air Pollution, 
is on “The Foundry Environment.” 





The official opening ceremony takes 
place Monday, August 19, with a lec- 
ture on “Theory and Exvcrience” by 
Prof. Erik Rudberg, Swedish _Insti- 
ture on “Theory and Experience” by 
sessions are scheduled all day 
Wednesday and Friday, organized 
plant tours on Tuesday and Thurs- 
day. On the final day the International 
Award of Honor, donated by Mario 
Olivo of Italy, will be presented. 

Other events include a banquet and 
visits to art shows and museums. 

An extensive list of modern foundry 
plants will be open to visitors. Or- 
ganized works tours are scheduled for 
August 20 and 22. The first day in- 
cludes seven separate tours; one to 
Finland, six in Sweden: 

(1) Finnish iron and light metals 
foundry, one of largest in Scandinavia, 
18,000 metric tons per year, highly 
mechanized; in Sweden: (2) modern, 
highly mechanized cast iron, copper 
alloys, light metals foundry, 10,000 
tons; (3) modern steel foundry, 12,- 
000 tons; (4) medium-size - steel 
foundry, 3500 tons, austenitic manga- 
nese. 

Also in Sweden: (5) modern iron 
foundry, 4000 tons, hot-blast cupola, 
low frequency furnace; (6) light met- 
als plant, 800 tons, sand and die cast, 
automatic molding; also a copper al- 
loy foundry of 400 tons with modern 
ventilation and induction melting; (7) 
tube foundry, 25,000 tons annual, 
centrifugal cast pressure and soil pipe, 
hot blast and low frequency melting. 

Five separate study tours to plants 
in Sweden will be available on Au- 
gust 22: 

(1) SKF plant, large modern iron 
and steel foundry, 17,000 metric tons 
yearly; also 3000-ton iron foundry, 
machine and _ thin-wall castings; (2) 


International visitors will take an excursion on these steamers 
and will attend a midnight concert at the National Museum, left. 


largest malleable in Sweden, with me- 
chanized molding, hot-blast cupolas, 
reverberatory furnaces; (3) mechan- 
ized iron foundry, 9000 tons, motor 
and tractor parts; ( 4) copper-base and 
light alloys jobbing foundry, 1000 
tons, sand and gravity die casting; (5) 
modern iron foundry, 5000 tons of 
iron rolls, 15,000 tons centrifugal-cast 
iron pipe. 

Exchange papers of the Congress 
will be summarized in English, French 
and German. Preprints will be mailed 
to registered participants, but printed 
only in the language in which re- 


ceived. Non-parti ay pur- 
chase preprints dire: e Swed- 
ish association, Sev: kanfor- 
bund, Karlavagen 43 Im 0, 
Sweden. 
Notify Plans to / 

AFS is learning the ha all 
American foundrymen pla to 
attend the Stockholm meetin, \ 


the Secretary at the Central 
Des Plaines, Ill. Because of | 
accommodations, hotel roon 
Stockholm cannot be guaranteed a 
April by the Swedish association. 


carl mayer 


OVENS 





Engineered to Cost Less 


. . » by being more Efficient, 


Much Longer! 











Our special slotted panel construction 
cuts heat losses yet is more rugged 
structurally and gives years more peak 
operating efficiency. Consult our engi- 
neers now for details on any type or 


size of industrial oven—for any purpose. 


(above) Car type mold drying oven 
installed at Centre Foundry, Wheeling, 
West Virginia. 


(left) Rack type Recirculating Gas-Oil 
Fired Core Ovens at Golden Foundry, 
Columbus, Indiana. 


Write for Bulletin 53-CM 


-carl mayer- 
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the improved 


PYRO 
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PYROMETER 


urements of molten 


etc. 








The only self- 
contained direct- 
reading optical py- 
rometer for quick 
temperature meas- 


iron, steel, monel, 


ATELY 











Send for catalog No. 85. 


the improved 


PYRO 
SURFACE 


PYROMETER 


Rugged, easy to 


read. Ideal for shell 
molding, core oven, 
mold and die sur- 
face temperature 
measurements. 


Send for catalog No. 168. 


INSTRUMENT 


PYROMETER srr 


BERGENFIEL 
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National Malleable and Steel Cast- 
ings Co. . . has reported that sales 
for 1956 set a new record of $65,- 
233,000, and that its earnings of 
$3,826,000 were 60 per cent above 
1955. Company president C. H. Pom- 
ery also announced the purchase of 
land in the Lake Superior iron ore 
area as the future site of plant to 
cast grinding balls for the taconite 
processing industry. 


Birdsboro Steel Foundry and Ma- 
chine Co. had a record year in 
1956 with net sales over $19 million 
and net income of $770,000. Current 
order backlog is over $22 million. 


Ford Motor Co. has announced 
that its new Edsel line will be assem- 
bled in plants at Mahwah, N. J.; 
Somerville, Mass.; Wayne, Mich.; 
Louisville, Ky.; and Milpitas, Calif. 
An additional plant will be selected 
in the Los Angeles area. 


General Steel Castings Corp. : 
earned $3,149,874 in 1956 on sales 
of $48,214,874. Company president 
C. P. Whitehead states that demand 
for company products will be suffi- 
cient to generate increased sales and 
satisfactory earnings in 1957. 


American Machine & Foundry Co. . . 
earned a record $8,621,000 in 1956 
on sales and rentals of $198,958,000. 
Unfilled orders at year end were 
over $85 million. 


Allis-Chalmers Mfg. Co. . . set a 
company safety record in its 13 U. S. 
plants during 1956. Workers lost 264 
days per million man hours worked 
during the year. 


Ellicott Machine Corp. . . has ac- 
quired a controling interest in the 
McConway & Torley Corp., Pitts- 
burgh, Pa., and its wholly owned sub- 
sidiary, Baltimore Foundry and Ma- 
chine Corp., Baltimore. 


Blaw-Knox Co. . . has announced a 
scholarship program for children of 
its employees. The program provides 


foundry 
frade news 


an annual grant of four scholarships 
for four years’ study in engineering 
or science. Each award provides 
$1,000 per year for the student and 
a $500 grant-in-aid to the school. 
Universities selected for the program 
are Carnegie Tech, Pittsburgh, Le- 
high, and Purdue. 


Exports of copper scrap and copper- 
base alloy scrap have been placed 
under open-end licensing by the L 
S. Department of Commerce. Under 
this arrangement, no limit is set on 
the amount of scrap that will be 
licensed for export, but surveillance 
will be maintained. Reason for relax- 
ing controls is said to be improved 
scrap supply. 


Link-Belt Co. . . will build a new 
$5 million bearing plant in Indianap- 
olis to replace its present Dodge 
bearing plant. New operation is the 
second Link-Belt expansion in Indi- 
anapolis within a year. A new malle- 
able foundry at the Ewart plant is 
expected to be completed before the 
end of 1957. 


Lester-Phoenix, Inc. . . has announced 
the opening of a plant in Cleveland 
for machining operations on injection 
molding machines and die casting 
machines. 


Interlake Iron Corp. . . has announced 
1956 revenue totaling $110,153,114 
and net profit of over $8 million. 


American Smelting and Refining Co. 

is expanding its central non-fer- 
rous metal research laboratories at 
South Plainfield, N. J. Lab space will 
be increased by 20,000 sq ft. 


Climax Molybdenum Co. . . had con- 
solidated earnings of over $15 mil- 
lion for 1956. For the first time, 
earnings include those of Climax 
Uranium Co. 


National Metal Abrasive Co. . . in- 
creased first quarter shipments 30 
per cent over last year. D. E. Neu- 
stadt, vice-president of the firm, re- 


ports that sales were aided by an 
“extensive, unsolicited survey and re- 
port by one of America’s leading 
research societies.” Sales of National 
Metal Abrasive are handled exclu- 
sively by Hickman, Williams and Co. 


Electro Metallurgical Co. . . Union 
Carbon and Carbide division has com- 
pleted a major air pollution abate- 
ment program at its lime kiln installa- 
tion at Niagara Falls, N. Y. An invest- 
ment of several millions dollars was 
required for the project. 


Shallway Corp. . . shell molding 
equipment distributor has established 
a used equipment division with head- 
quarters at its Connellsville, Pa., plant. 


Electro Refractories & Abrasives 
Corp. . . will spend $157,000 for 
expansion and modernization of its 
Buffalo and Canadian plants. A 95-ft 
automatically controlled continuous 
tunnel kiln, to fire large crucibles and 
retorts, has just been placed in oper- 
ation at the firm’s Buffalo plant. 


Vanadium Corp of America . . has 
opened a new pilot plant combining 
modern laboratory research with prac- 
tical operating conditions at Cam- 
bridge, Ohio. The new pilot plant, 
which is part of the corporation’s Re- 
search Center, permits sinmuation of 
actual operating plant conditions and 
allows preliminary trials to be made 
which are comparable to commercial 
practices. 


Syracuse Fire Brick Supply Co. 
has been named exclusive distributor 
for National Crucible Co. in portions 
of New York, northern Pennsylvania, 
and western New England. 


Link-Belt Co. . . reports 1956 sales 
of nearly $164 million, highest in its 
history. 


International Nickel Co. of Canada, 
Ltd. . . set new records in earnings 
and ore production in 1956. Net earn- 
ings were over $96 million. Nickei 
deliveries were 286 million pounds 
and copper deliveries were 271 mil- 


lion Ib. 


Air Reduction Sales Co. . . will build 
a multi-million dollar air liquefaction 
plant at Acton, Mass., near Boston. 


Monsanto Chemical Co. . . has start- 
ed production of polymerized ethyl 
silicate at its Everett, Mass., Inorgan- 
ic Chemicals Division plant. 


Vesuvius Crucible Co. . . has an- 
nounced the establishment of two 
undergraduate scholarships in ceram- 














ic engineering at Pennsylvania State 
University. Each scholarship provides 
$500 annually. 


Norton Co. the firm’s Grinding 
Machine Division recently won safety 
awards from the Massachusetts Safe- 
ty Council and the National Safety 
Council for its 1956 record among 
heavy machine builders. 


Cerro de Pasco Corp. . . has opened 
a $25 million hydroelectric plant in 
Peru to provide service to the firm’s 
non-ferrous mining operations. 


Fred W. Fuller Co. Cleveland 
foundry equipment sales organization 
has been appointed sales representa- 
tive for the Herman Pneumatic Ma- 
chine Co., Pittsburgh, Pa. A new office 
will be opened in Cincinnati to aid 
in servicing the firm’s territory which 
will include the entire state of Ohio, 
excluding the Toledo area. 


Baker-Raulang Co. . . has named 
Ortmeier Machinery Co., Chattanoo- 
ga, Tenn.; Peffen Machine Co., Nash- 
ville, Tenn.; and Dempster Machine 
Co., Knoxville, Tenn., as dealers for 
its fork trucks. 


Norton Co. has established two 
new district offices, one in Atlanta, 
Ga., and the other in Indianapolis. 


Improved Aluminum Ingots 
Produced with Electronics 


Cleaner and more precise aluminum 
ingots are being produced at a faster 
rate through use of an electronically 
controlled conveyor at the Colonial 
Metals Co., Columbia, Pa. 

In operation, the tapped molten 
metal runs through a launder into a 
pouring ladle mounted over the con- 
veyor. The feeding of the positioned 
molds is electronically timed in ac- 
cordance with conveyor speed and 
ingot size. The ingots are dropped 
from the mold by an electronically 
controlled air motor. 

Through the infinite variations in 
pouring rate and speed, alloys may 
be poured under controlled metallur- 
gical conditions. 

The unit has a control panel for 
the adjustment of conveyor speed 
and automatic pouring. Adjustment 
through the master control allows the 
production of ingots of predetermined 
weight and size. Automatic pouring 
eliminates excessive agitation of metal 
and gives a clean, solid ingot free 
from dross and inclusions. 


t{¢ 
a ee ee 


; Se 


[A/|LO-VEYORS - 


CUT COSTS OF 


CONVEYING BULK MATERIALS 


—— | 
One of 60 Ajax Lo-Veyors installed under foundry 
floor removing sand from shake out stations in large 
automotive foundry. 








@ Ajax Lo-Veyors scale, size, separate and screen 
foundry sand, tramp iron and core wires in one 
operation while conveying... this saves time, 
space and manpower. Quick removal of foundry 
sand between progressive processes keeps high 
speed equipment running at top capacities. 
Ajax self-contained Lo-Veyors made in a wide 
range of sizes and lengths from 3’ up are easily 
installed...the low head room required for pan 
and drive unit saves valuable production space 
in foundries...easily mounted on or under floors 
or suspended from walls and ceilings. 
Dynamically balanced drive unit assures 
smooth operation of entire unit. Pan and drive 










These Ajax combination 

scalping screens and convey- 

ors are used from beginning 

to end in progressive foundry 
processes. 


unit designed for low power requirements and 
minimum anchorage. Bearings are splash lubri- 
cated and sealed in oiltight case for complete 
protection from abrasive conditions. 

The open type pan has the advantages of sim- 
plicity and accessibility. It can be loaded at any 
point, or several points. The material is always 
open for inspection. Manually or mechanically 
operated gates can be provided to shunt material 
at any one of several points. 

Ajax Lo-Veyors are being welcomed as cost 
saving successors to shovels, wheelbarrows and 
expensive non-productive labor by custom and 
high production foundries. 


Write today for Ajax Lo-Veyor Bulletin 39 


AJAX FLEXIBLE COUPLING CO. INC. 


Representatives in Principal Cities 


WESTFIELD, N. Y. 
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C0, CURES 





IN 40 MINUTES! 


Fast, bakeless hardening of molds for large castings — 
like this one for 3400 pound nickel aluminum bronze 
propellers—is standard procedure at Columbian 


Bronze Corporation, Brooklyn, New York. 


In addition to tremendous savings in time, Columbian 
Bronze reports these added advantages from CO2 curing. 


no baking required « far fewer gaggers needed 


For complete facts and technical data on how CO2 
mold curing will revolutionize your operation, contact 


World's Largest Producer of 








elimination of need for extreme skill necessary in 





‘LIQUID 





green sand molding * no danger of drops, soft spots 


CARBONIC 





or wet spots in mold ¢ molds may be left 


COR PORAT 1 





for several days before pouring. 





* modern castings 


3166 South Kedzie Avenue e Chicago 23, Illinois 
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Selecting A Sand Mixture 
For Use In Shell Molding 


@ Production of shell molded castings 
begins with the preparation of a suit- 
able resin-sand mixture, and there are 
a number of alternative choices in 
mixtures available to the foundryman. 
These alternatives were described as 
part of a paper on “Application of 
Foundry Resins” presented at the 
California Regional Foundry Confer- 
ence by J. L. Stark, Shadyside Labo- 
ratory, Barret Div., Allied Chemical 
& Dye Corp., Edgewater, N.J. 


Dry-blending 


Sand and resin may simply be dry 
blended or the sand grains may ac- 
tually be coated. Dry-blended mix- 
tures constitute the bulk of the shell 
mold mixtures in use. The limitation 
of the dry-blended mix is that it can- 
not be used when blowing shell cores 
or molds. 

Principal advantage of dry-blended 
mixtures is that the mixing can be 
done in almost any mixer: commercial 
bread dough mixers, concrete mixers, 
blenders, and pug mills may be used 
if a muller is not available. 

The use of coated sand is dictated 
whenever blowing techniques are em- 
ployed to produce shell molds and 
cores. In addition, there is growing 
interest in coated sands designed for 
dump-box application. 


Coating Sand 


Sand may be coated with resin by 
either a hot process or a cold process. 
Cold-coated sand is prepared by de- 
positing the resin binder on the sand 
grains and subsequently removing the 
solvent. Hot-coated sand is produced 
by melting the base resin, coating the 
sand at high temperature, and add- 
ing the necessary chemicals during a 
short cooling cycle. 

Cold-coated sand is the easiest to 
control. It does not appear important 
whether a resin solution is used or 
whether a powdered resin is mixed 
with the sand and a solvent added. 
Cold-coated sands for shell cores are 
well developed and do not offer much 
difficulty. However, the same degree 
of success has not yet been attained 
with cold-eoated sand for dump-box 
application. 

Hot-coated sand is not used as 
often, primarily because of the higher 
initial cost for capital equipment and 
the increased difficulty of controlling 
a chemical reaction in the muller. 
Hot-coated sands normally exhibit 
somewhat better flowability than cold- 
coated sands. This may be due to a 
small amount of residual solvent re- 
maining in cold-coated sand. 








Sand Selection 


The choice of the sand to be coated 
is as important as the selection of the 
coating process. Almost any comments 
regarding sand apply equally to coat- 
ed-sand and dry-blend mixtures. Se- 
lection of a sand for coating is a more 
critical problem than the selection of 
a sand for a dry-blend. With either 
process, the sand used has a greater 
effect on the success of shell mold- 
ing than any other variable. 

A wide distribution over at least 
three and preferably four screens is 
desirable. Only washed and dried 
sands are acceptable. Whenever pos- 
sible, the material finer than 270 mesh 
and the pan material should be less 
than 15 per cent. Certain bank sands, 
containing less than 1 per cent clay, 
do possess an inherent resistance to 
cracking. It should be noted that the 
tensile strength of a given resin-sand 
mix has not been correlated with the 
ability of the shell to hold metal. 

Recently, blending of sands has 
been successfully investigated with 
success and a 50-50 blend of silica 
and bank sands appears promising. 
The general trend in shell molding is 
to coarser and coarser sand, with sand 
of 50-60 AFS Fineness Number now 
in common use. 


Foremen Hold Key to 
industrial Productivity 


The foreman, as a supervisor skilled 
in human relations, holds the key 
which will unlock greater productivity 
on the part of industrial workers ac- 
cording to a recently published book- 
let, “Improving Human Relations.” 

The booklet, published by the Na- 
tional Association of Manufacturers, 
presents a program designed to help 
management develop better supervis- 
or-employee relations in the plant. 
Pointing out that the success of a 
company “rests heavily on how well 
the management group performs in 
achieving person-to-person under- 
standing,” the booklet emphasizes that 
the supervisor, as a member of man- 
agement, must listen to employees and 
understand their needs and wants. 
Thus, supervisors can identify friction 
spots that can be corrected. 

Sound personnel policies, enlight- 
ened leadership and effective day-to- 
day communication between all levels 
of management, according to the pub- 
lication, are the ingredients of good 
human relations in the plant. 

The booklet states that the com- 
pany must rely on communication to 
secure cooperation and to convey an 
understanding of its policies and 
plans. 








Paletized “Maly” 1s 





to handie 


Traditionally, molybdenum has been packaged in furnace. The pallets are expendable, and but a small 
bags and cans, with weather conditions, storage, nominal charge is made to customers authorizing 
and equipment problems frequently resulting in an this form of shipment. 
awkward handling situation for the steel manufac- 
eurer. We are confident that the “Moly” palletizing system 

will more than justify 

Singe MCA first introduced a standard wooden your expectations. 
pallet, with either 100 bags or 64 cans steel-strapped 
securely in place, industry use has been extremely Send now for the MCA pamphlet— 


gratifying. The full pallet is easily and safely moved “Molybdenum—Now Palletized” 
by lift truck to storage location or direct to the 
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MOLYBDENUM 


OS CORPORATION OF AMERICA 
Grant Building Pittsburgh 19, Pa. 


Offices: Pittsburgh, Chicago, Los Angeles, New York, San Francisco 
Soles Representatives: Brumley-Donaldson Co., Los Angeles, San Francisco 








Subsidiary: Cleveland Tungsten Inc., Cleveland Plants: Washington, Pa., York, Pa, 
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SIZED TO FIT 
YOUR CUPOLA 


for | the asking 





Blast cleaning techniques for auto- 
mation is explained in 20 pp bulletin 
containing layout aids, specifications 
and dimensions on barrels from 1% 


to 27 cubic feet. Two-page chart 


BLASTMASTER 
ROTOBLAST 





illustrates types of equipment easily 
adapted to high-speed cleaning ap- 
plications. Pangborn Corp. 

CIRCLE NO. 61, PAGE 7-8 


Front loading tractor-shovel bulletin, 
4 pp, describes bucket-loading action 
and bucket roll-back incorporated in 
improved digging action for handling 
foundry raw materials. Frank G. 
Hough Co. 

CIRCLE NO. 62, PAGE 7-8 


Foundry product bulletin, 6 pp, cov- 
ers performance characteristics, and 
applications of core binders for con- 
ventional oil-sand cores, air-setting 
cores, COz gassed cores, and resin 
bonded cores. Archer-Daniels-Midland 
Co. 
CIRCLE NO, 63, PAGE 7-8 


Magnets, cast and sintered, are de- 
scribed in 12 p catalog. Includes data 
on magnetic and mechanical proper- 
ties, approximate tolerances and, mag- 
net assemblies. General Electric Co. 
CIRCLE NO. 64, PAGE 7-8 


Asbestos-cement core plates and slip 
jackets are featured in 4 p bulletin. 


Composition said to resist warpage, 


110 + modern castings 


are easily cleaned and _ lightweight. 
Johns-Manville. 
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Sand preparation machinery bulletin, 
24 pp, describes line designed for use 
in smallest to largest foundries. In- 
cludes specifications and photos of 
equipment in use. Beardsley & Piper 
Div., Pettibone Mulliken. 
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Power brushes for removing burrs and 
scale on castings and for cleaning and 
finishing are featured in 4 p bulletin. 
Brush specifications and character- 
istics are listed. Osborn Mfg. Co. 
CIRCLE NO, 67, PAGE 7-8 


Metal removing brochure gives en- 
gineering assistance in automating 
and mechanizing abrasive and abra- 
sive belt machinery. Carborundum 
Co. 
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Non-ferrous specifications data book 
covers brass and bronze, aluminum 
alloys and other metals. Chemical 
and physical properties are shown for 





typical alloys, Also contains formulae 
for calculating weights of castings. 
Colonial Metals Co. 
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Temperature measuring instrument 
catalog, 8 pp, covers optical pyromet- 


You can choose from 5 sizes when you 
specify Semet-Solvay Foundry Coke. Each 
is the best you can buy—uniform in analy- 
sis, sturdy and blocky in structure. Call your 
Semet-Solvay man today. 





Choose any style chill nail from jumbo to stubby; 
slim, medium, or horse nail blade; blunt, pointed, 
straight or 90° bent. Same types available in Stain. 
less, Brass, Aluminum; Copper coated to order. Spider 
Chills, jumbo or horse nail legs—double or single. 
Available in various sizes and types; also mode to 
your individual specifications. 


Write for detailed descriptions and prices. 
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ers, micro-optical pyrometers, radia- 
tion pyrometers, immersion pyromet- 
ers and indicating pyrometers. 
Pyrometer Instrument Co. 

CIRCLE NO. 70, PAGE 7-8 


Aluminum alloys not requiring heat 
treatment are discussed in 8 pp bul- 
letin giving compositions, physical 
and mechanical properties. Processing 
characteristics also covered. Apex 
Smelting Co. 

CIRCLE NO. 71, PAGE 7-8 


Shell molding sand brochure, 4 pp, 
covers four grades of shell molding 
sand, said to contain minimum of clay, 
alkali, metallic oxides and organic ma- 
terials. Pennsylvania Glass Sand Corp. 
CIRCLE NO. 72, PAGE 7-8 


Foundry modernization bulletin, 4 pp, 
discusses recuperative, hot blast, 
sealed-top cupola; also charging, melt- 
ing and pouring equipment. Modern 
Equipment Co. 

CIRCLE NO. 73, PAGE 7-8 


Motor-generator bulletin, 8 pp, covers 
line which features water-cooled heat 
exchanger and vertical construction. 
Tocco Div., Ohio Crankshaft Co. 
CIRCLE NO. 74, PAGE 7-8 


Chill catalog, 18 pp, covers internal 
and external chills, chilling plates, 
radius chills, nails, rods, and special 
shapes. Canton Chaplet & Chill Div., 
W. L. Jenkins Co. 

CIRCLE NO. 75, PAGE 7-8 


Nickel-chromium white cast iron en- 
gineering properties and applications 
outlined in 62 pp catalog. Includes 





chemical analysis and uses in various 
industries. International Nickel Co., 
Ine. 

CIRCLE NO. 76, PAGE 7-8 


Zinc base alloy brochure, 34 pp, cov- 
ers alloys designed for die casting. 
Included are chemical composition 








Automatic casting of Aluminum now practical 


We call it 


with New LINDBERG -FISHER 
























To the best of our knowledge the Autoladle 

is the first practical automatic aluminum ladling 
unit yet divised. Thoroughly tested and 
proven in service, the Autoladle is adaptable to 
induction, electric resistance or fuel fired 
reverberatory furnaces. In any installation it 
offers these advantages: 


e Ladled metal is withdrawn from beneath 
surface of bath. 


e Precise, accurate control of any size shot 
up to 30 lbs. 


e No interruption of the casting cycle during 
charging of metal. 


© No variation of size of shot due to metal 
level changes. 


e Composed of special refractory materials 
so arranged that ladled metal cannot come in 
contact with any metal. 


At the right, ‘“‘Little Joe” is shown installed in a 
Lindberg-Fisher electric resistance aluminum 
holding furnace. With it is the panel cubicle 
and controls which is supplied completely 
assembled and wired. For complete information 
on the Autoladle get in touch with your 
nearest Lindberg Field Representative (See your 
classified phone book) or write us direct. 





LINDBERG 


AY LZ, 4 


A Division of Lindberg Engineering Company, 2440 West Hubbard Street, Chicago 12, Illinois 
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IN TUNE WITH THE TIMES 


WITH “The Moulders' Friend" 


Costs rise higher and higher every year. To 
keep in tune with the times we must find cheaper 
ways to do the job better. 


Foundrymen who use The Moulders’ Friend 
sand conditioner agree that the thousands of flat 
tempered steel wires in the brush revolving at 
high speed do the most thorough job of mixing 
and aerating sand heaps on the foundry floor. 


The Moulders’ Friend is completely self-pro- 
pelled. It has a capacity of two tons of thoroughly 
conditioned sand per minute with travel speeds 
up to 50 feet per minute. One man does the job. 





A screen for removing trash and tramp iron 
and a water dispenser for accurately wetting 
down the sand as the machine travels over the 
heap are valuable added features. 

The Moulders’ Friend fits your foundry. Be- 
ing carried on two large wheels it turns short and 
handles well in the crowded foundry. 

The Moulders’ Friend will help you keep in 
tune with the times by paying for itself with bet- 
ter castings and less labor cost. Investigate this 
remarkable machine today. See one in operation. 
Valuable information is yours for the asking. 
Please write for bulletin F. 


THE BRUSH DOES THE JOB 


“The Moulders’ Griend” 


« Dallas City, Illinois 
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and sections on alloy temperature, 
gating and venting of dies, metal in- 
jection pressure, surface finish, die 
finish and operating hints. Henning 
Bros. & Smith, Inc. 

CIRCLE NO. 77, PAGE 7-8 


CO: process equipment including core 
shooters, gassing apparatus and sand 
mixer are describer in 4 p bulletin. 
Gasser said to harden cores in 3 sec. 
Carver Foundry Products. 

CIRCLE NO. 78, PAGE 7-8 


Molding sand process involving two 
products designed to give control over 
the clay-water system is covered in 
8 p catalog. Case histories cited. 
Eastern Clay Products Dept., Inter- 
national Minerals & Chemical Corp. 
CIRCLE NO. 79, PAGE 7-8 


Flux for cupola iron is in brick form 
to eliminate measuring or weighing. 
Data sheet describes composition and 
action in removing non-metallic im- 
purities. Superflux Mfg. Co. 

CIRCLE NO. 80, PAGE 7-8 


High frequency induction heating bul- 
letin, 20 pp, covers the historical de- 
velopment of the process and current 
applications. Ajax Electrothermic 
Corp. 

CIRCLE NO. 81, PAGE 7-8 


Non-destructive testing brochure, 14 
pp, outlines methods and equipment 
for inspecting magnetic and non-mag- 
netic materials; also non-conductive, 
porous and non-porous materials. 
Magnaflux Corp. 

CIRCLE NO. 82, PAGE 7-8 


Dust collector booklet, 4 pp, describes 
control in coke handling operations. 
Discusses system for conveying, 
screening, and weighing of coke for 
charging foundry cupolas. Wheela- 
brator Corp. 

CIRCLE NO. 83, PAGE 7-8 


Epoxy resin foundry applications de- 
scribed in 4 p bulletin. Used in mak- 
ing patterns, core boxes and molds; 
also for duplicating and repairing 
castings. Devcon Corp. 

CIRCLE NO. 84, PAGE 7-8 


Graphite base refractories catalog, 24 
pp, covers products, installation of 
refractories and advantages of graph- 
ites. Mexico Refractories Co. 
CIRCLE NO. 85, PAGE 7-8 


Spectrochemical analysis brochure, 
28 pp, describes basic fundamentals 
and includes bibliography for refer- 
ence material. Outlines methods, in- 
struments and accessories and exam- 
ples of analytical problems, suggested 











laboratory floor plans and data on 
special purpose instruments. Jarrell- 
Ash Co. 

CIRCLE NO. 86, PAGE 7-8 


Snagging grinder bulletin, 6 pp, cov- 
ers line of high-speed machines in- 
cluding single and double wheel 
types. Standard Electrical Tool Co. 
CIRCLE NO. 87, PAGE 7-8 


Dust control bulletin, 16 pp, describes 
importance of dust control in relation 
to reduced maintenance costs and 
commercial utilization of by-products. 
Outlines standards of control and eff- 
ciency and lists primary component 
parts of an engineered dust control 
system. Pangborn Corp. 
CIRCLE NO. 88, PAGE 7-8 


Patternmakers lathe for wood or metal, 
described in 4 p bulletin. Made in 
4 sizes. Bed supplied in any length; 
power feeding optional. Oliver Ma- 
chinery Co. 

CIRCLE NO. 89, PAGE 7-8 


Fork lift truck, 4000 lb. capacity, 
described in 4 p. bulletin listing lift 
speeds, drawbar pull, and capacities 
at various loads centers and overall 
measurements. Clark Equipment Co. 
CIRCLE NO. 90, PAGE 7-8 


Phenolics products catalog, 12 pp, 
includes phenolic laminating varnishes 
and industrial and foundry resins. 
Contains technical data, special prop- 
erties and product features. Chemical 
& Metallurgical Div., General Electric 
Co. 


CIRCLE NO. 91, PAGE 7-8 


Cupola operation service-type bulle- 
tin, 8 pp, discusses factors of cupola 
operation that affect combustion and 
melting conditions. Emphasis placed 
on importance of coke quality, ma- 
terial size, stock distribution and hang- 
ups. Whiting Corp. 
CIRCLE NO. 92, PAGE 7-8 


Pulsating panel bulletin, 4 pp, outlines 
use as auxiliary feeder in bulk storage 
bins. Applicable to all types of hop- 
pers. Gerator Man Corp. 

CIRCLE NO. 93, PAGE 7-8 


Refractory catalog, 24 pp, covers 
standard and special types of brick 
and linings for electric furnaces. Also 
contains thermal conductivity chart 
of common refractories. Mullite Re- 
fractories Co. 

CIRCLE NO. 94, PAGE 7-8 


Shell molding resins are covered in 
32 p bulletin. Includes design and 
production considerations, available 
types of molding machines, gating 
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AMERICAN MONORAIL 


KANT SHOCK 


SHIELDED ELECTRIFICATION 
For Monorail Track and Crane Systems 


By covering its standard bus bar electrifi- 
cation with a specially designed polyvinyl 
chloride extrusion, American MonoRail 
now furnishes completely safe electrified 


systems. 


This KANT-SHOCK shielding absolutely 
prevents accidental contact with live bus 
bars. It is impossible for an adult's finger 
to enter the shield. 


A new type sliding shoe collector provides 
a floating contact throughout a monorail 
system regardless of any misalignment due 
to bent bars or at switch and inter-lock 
connections. 


KANT-SHOCK Electrification positively 
eliminates all the hazards of open bar con- 
ductors— prevents costly accidents — pro- 
tects employees—reduces insurance rates. 


Write for KANT-SHOCK Bulletin KS-1 










| OVERHEAD 
} HANDLING 
EQUIPMENT 


Member of Materials Handling Institute and Monorail Manufacturers Association 


For Power Driven Conveyors, Use Landahl Chainless Conveyors 


ono RAIL om 


13122ATHENS AVENUE, CLEVELAND 7, OHIO (IN CANADA—CANADIAN MONORAIL CO., LTD., GALT, ONT.) 
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techniques and precautions, pattern 
design, special metals handling and 
sand reclamation. Barrett Div., Allied 


Chemical & Dye Corp. 
CIRCLE NO. 95, PAGE 7-8 


Fork lift truck bulletin details use 
of equipment at Wisconsin foundry. 


Includes photos of trucks in use and 
description of equipment. Buda Div., 


Allis-Chalmers Mfg. Co. 





is actually refined to 200 mesh. CIRCLE NO. 96, PAGE 7-8 
. ; : ‘ . Chemically-bonded brick bulletin, 4 
It iS something new in the industry ... @ Superior pp, outlines foundry uses and proper- 
| h f | ties. Available in standard fire brick 
j j j i and cupola sizes. Illinois Clay Prod- 
bonding clay with a vast range of app ications. pl 4 
= ° IRCLE NO. 97, PAGE 7-8 
Lab control assures consistent quality. We also ee 





7 - . Refractory manual, 48 pp, describes 

produce quality Fire Clay and Bonding Clay. step-by-step directions for installing 
brick and ramming mixes in electric 
furnaces; contains section on furnace 
lining repairs and suggests methods 
for rebuilding and heating up furnac- 
es. Fold-out chart aids in estimating 
brick requirements. Kaiser Aluminum 
& Chemical Sales, Ince. 


e e ° CIRCLE NO. 98, PAGE 7-8 
A : ? , : 
Zinc industry review for 1956, 15 
pp, summarizes production and con- 


| sumption. Also discusses growth of 


F zinc for die casting. American Zinc 
Institute, Inc. 
CIRCLE NO. 99, PAGE 7-8 


Speed reducing bulletin, 24 pp, covers 

lines of concentric shaft and right 

angle speed reducers for applications 

up to 140 hp. Horsepower and torque 
ratings are given as well as dimensions, 
| overhung load and thrust cavacities, 
| and application pictures. Falk Corp. 
| CIRCLE NO. 100, PAGE 7-8 











MINERS 
PROCESSORS 
REFINERS 
PACKAGERS 
SHIPPERS 


| Drill press bulletin, 12 pp, describes 
line. Specifications given for floor and 
bench, single and multiple spindle 
models in several basic sizes. Delta 
Power Tool Div., Rockwell Mfg. Co. 
CIRCLE NO. 101, PAGE 7-8 





Gravity and power belt conveyor 
bulletin, 4 pp, describes basic units, 
portable lines, and controlled flow 
systems. Includes photos of equip- 
ment in use. Ranids-Standard Co., Inc. 
CIRCLE NO. 102, PAGE 7-8 


Temperature conversion chart, 342x812 
in., shows Fahrenheit and Centigrade 
“4 temperature equivalents. May be car- 
ie ried in pocket or wallet. Moeller In- 
LS strument Co. 
CIRCLE NO. 103, PAGE 7-8 


Let us send you the name of your nearest 


distributor. You'll be glad you inquired. 





Materials handling equipment bro- 


; ‘ae | chure, 4 pp, lists various all-steel 
P.S. Let us furnish a free sample for your examination | ramps for railroad car, truck, and 
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trailer truck loading. Also covers pal- 
lets with self-supporting standards 
which collapse for compact storage. 
Elizabeth Iron Works, Inc. 

CIRCLE NO. 104, PAGE 7-8 


Freight car handler bulletin, 4 pp, de- 
scribes freight handling efficiency ob- 
tained by unit equipped with steel 
rail wheels and rubber-tired wheels. 
Whiting Corp. 

CIRCLE NO. 105, PAGE 7-8 


Smoke density estimating instrument 
using optical instrument giving direct 
comparison between smoke and refer- 
ence shades with same background 
light described in technical bulletin. 
Mine Safety Appliances Co. 

CIRCLE NO. 106, PAGE 7-8 


Foundry alloy products book discusses 
ductile iron additives, ferro-alloys, 
molybdenum alloys, monel and nickel. 
Data section contains conversion table 
and glossary. Whitehead Metal Prod- 
ucts Co., Inc. 

CIRCLE NO. 107, PAGE 7-8 


Fork lift truck, 7000 Ib. capacity, gas 
or diesel operated, featuring direct- 
drive hydraulic pump, is covered in 
2 p bulletin. Towmotor Corp. 
CIRCLE NO. 108, PAGE 7-8 


Floor truck and storage rack catalog, 
20 pp, features 4-wheel and 2-wheel 
trucks, dollies, trailers, dragline trucks 
and barrel and drum trucks. Storage 
racks of three different types of pallet 
racks are also covered. Lewis-Shepard 
Products Inc. 
CIRCLE NO. 109, PAGE 7-8 


Battery catalog, 4 pp, covers use with 
rider-type electric industrial trucks. 
Specifications include battery ratings 
and capacities, details of construction, 
dimensions and weights. C & D Bat- 
teries, Inc. 

CIRCLE NO. 110, PAGE 7-8 


Sound control bulletin, 4 pp, discusses 
use of panels for reducing industrial 
noises. Made of steel to cut sound 
transmission and fibre glass to absorb 
noise. Rysdon Products Co. 

CIRCLE NO. 111, PAGE 7-8 


Materials handling catalog, 28 pp, 
illustrates trailers, jacks and skids, 27 
different models of 2-wheel and 4- 
wheel platform trucks plus variety 
of casters and special duty equipment. 
Nutting Truck & Caster Co. 

CIRCLE NO. 112, PAGE 7-8 


Grinding line bulletin, 8 pp, includes 
surface grinders, floor and bench tool 
grinders, workholding accessories and 


{NATIONAL 


LEAD 
COMPANY 


OF OHIO 


Contract operator 
Atomic Energy 
Commission project 
—at Fernald, O., 
near Cincinnati 








BIG CINCINNATI CONVENTION 
MAY 6 through MAY 10 
ED KAISER 


GEORGE SMITH 


HOTEL TERRACE HILTON 


Hear the dramatic story of... 


DU 1-4000 


ATOMIC ENERGY 


and OPPORTUNITY UNLIMITED! 


( Positions now available in these fields: 


CHEMISTRY 
METALLURGY 


Make your dream of TOMORROW 


come true TODAY 


The Fernald project is the 
newest plant of its type in 
the U.S.A. for the large 
scale processing of uran- 
ium ores and manufacture 
of metallic uranium fuel 
elements for use in nuclear 
reactors. The most recent 
technical & technological 
developments are integrat- 
ed into these operations. 


CHEMICAL ENGINEERING 
METALLURGICAL ENGINEERING 


MATHEMATICS 





NATIONAL LE 


OF OHIO 


CONTRACT 


PO. BOX 158, MT 


CINCINNATI 31 
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eURTLIJZ COMLUCTICN BURUCLL 


For Die Casting, 
Permanent Mold and Sand Casting 
Operations 


“Versatility Plus’ is the keynote of these newest Stroman Con- 
tained Combustion Furnaces. They are absolutely new in design 
for they incorporate Contained Combustion Burners which elim- 
inate direct flame impingement on the metal. They also make for 
cooler working conditions because of less heat loss. They give 
greater fuel economy for less BTU input is required . . . Longest 
refractory life and least maintenance due to mild combustion 
conditions . . . Uniform heating condition and improved metal 
temperature control assure lowest metal losses. 

They are easy to charge and readily adaptable to automatic 
charging. Handling from 450 to 1600 Ibs. per hour break down 
capacity with holding capacity from 600 to 2400 Ibs., they will 
melt metal faster and more economically, and at the same time 
produce only the highest quality metal. 

Roof of the furnaces are easily removed for furnace cleaning, 
relining, repair or burner service, as burner is mounted in the roof. 
These Stroman “DC” Cylinder type furnaces are available in 
break down and holding combinations. However separate break 
down and holding units can be purchased. Break down units are 
often used to augment iron pot, electric and crucible furnace 
capacities. 


Their flawless operation and ability to deliver years of trouble-free 


operation sR PoP ta fib felerning Care OW NEN"? SOPduction 
furnace. banat A t i lrtiesroncen jo My 


STROMAN 


FURNACE & 
ENGINEERING CO. 


FRANKLIN PARK 
ILLINOIS 
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metal dust collector. Walker-Turne: 
Div., Rockwell Mfg. Co. 
CIRCLE NO. 113, PAGE 7-8 


Double-dome skylights of fibre glass- 
reinforced polyester plastic are high- 
lighted in bulletin 8A, 4 pp. Will 
support 200 Ib per sq ft. Consolidated 
General Products, Inc. 

CIRCLE NO. 114, PAGE 7-8 


High-strength corrosion resistant al- 
loy developed at Ohio State Univer- 
sity is discussed in 4 pp bulletin in- 
cluding physical characteristics. Alloy 
Casting Institute. 

CIRCLE NO. 115, PAGE 7-8 


Hook scale bulletin M-25 4 pp ex- 
plains hydraulic scale which is accu- 
rate within % of 1 per cent of capac- 
ity at any point. Weighs to 20,000 
Ib. Martin-Decker Corp. 

CIRCLE NO. 116, PAGE 7-8 


Heat treating furnace for utility use 
from 250 to 1750 F is described in 
4 pp bulletin with explanation made 
of “radivection” principles. A. F. Hol- 
den Co. 


CIRCLE NO. 117, PAGE 7-8 


Hook Line Conveyor Speeds 
Production in California 


Increased production, better utili- 
zation of floor space and greater con- 
trol of individual parts has been 
achieved by the Gaines Co. foundry, 
Rivera, Calif., through a hook line 
conveyor system. 

The production line served by the 
system covers 5000 sq ft of the 30,- 
000 sq ft plant which makes 20,000 
lb. of aluminum and magnesium 
castings per eight-hour shift. Castings 
up to 300 lb. can be handled on 
the permanent mold line but castings 
average considerably under this since 
most of the production goes into air- 
craft production. 

The conveyor is 230 ft long and 
has 250 hooks that travel at 15 or 
30 ft per min as desired. The sys- 
tem has reduced the normal produc- 
tion flow from 60 to 48 hr. Thirty- 
two different jobs can be run on 
the assembly line simultaneously. 

After the castings have been re- 
moved from the mold they are 
hooked onto the conveyor line and 
the cores are knocked out. They 
next move to an inspection station. 
The inspection rate has been in- 
creased considerably since all pieces 
are routed past one station. 

Use of the system enables fore- 
men to know the exact production 
status of each job on the line. Parts 
are no longer stacked on the floor in 
the immediate mold area. 








M. HOLTZMAN 
METAL CO. 


SMELTERS AND REFINERS 
SINCE 1900 


SSS SSS 


\ 
\ HOLMCO 


SSS SS 


GUARANTEED Brass, Bronze and 
ALUMINUM INGOT to your specifica- 
tions IMPROVED WITH FACTOR “X*! 


Send us a sample order! If you want-to 
improve the quality of your finished 
products at no additional cost... let us 
show you what HOLMCO ingot, im- 
proved with Factor ''X’’ can mean to you! 


5223 McKISSOCK AVE., ST. LOUIS, MO 
CHestnut 1-3820 
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refractory gating 
components 


Splash Cores 




















Determine proper gating faster, 
eliminate slag inclusions, stop 
rejects, reduce cleaning room ur 
time, and lower production costs. P c 
UNIVERSAL refractory gating ee ee 
components will help you do 
this, and at less cost than pro- 
ducing your own from sand. 
Send specifications for price and 
delivery quo- 
tations, or call 
SAndusky 4631 


WRITE TODAY FOR 
CATALOG LISTING SPECI- 
FICATIONS OF STANDARD 
GATING COMPONENTS 


Ei Pouring Tubes 


UME 
CLAY PRODUCTS CO. 
1505 EAST FIRST ST. @e SANDUSKY, OHIO 
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Study Needs Before Using | 
New Methods, Says Bishop | 


@ The best core is the cheapest core 
that produces a cavity effectively; an 
alert foundryman will analyze his re- 
quirements and use that process 
where it will most economically lend 
itself to his use, stated Warner B. 
Bishop, vice-president, Archer-Dan- 
iels-Midland Co., in discussing “Which 
Core Process?” at the AFS Southeast- 
ern Regional Foundry Conference, 
held Feb. 21-22 at Birmingham, Ala. 

Since World War II we have en- 
countered many new processes for 
producing castings, stated Bishop. “In 
the core room there are at least 
three major new ones. These are hol- 
low cores, gas setting cores, and air 


Soffel’s 
im rk Sa oe Vlue 


THERMOTOMIC HoTop is the efficient 


and economical “‘shorthead” compound for 








Iron and Steel Castings. It generates heat 


up to 4000° Fahrenheit. 


setting cores. It behooves the intelli- 
gent foundryman to be familiar with 
them and then, based upon the appli- 
cations and idiosyncrasies of his par- 
ticular work in his particular foundry 
determine which fits best where. 

“Each process has advantages and 
disadvantages and each generally 
lends itself best to a certain segment 
of work. 

“Generally speaking, the conven- 
tional oil-sand or resin-sand-cereal 
mixes baked in a gas or oil fired 
oven are the least expensive and 
will best lend themselves to long 
runs where economy is the keynote. 
As such they will continue to be the 
basic process. Hollow cores, with the 
use of phenol formaldehyde and hot 
core boxes, probably best lend them- 
selves to long runs which can amor- 
tize the high cost of equipment, and 
those jobs where maximum tolerance 
and finish are required and where 
the omission of driers during baking 
can help amortize the cost of expen- 
sive materials and equipment. 

“The gas setting process, which con- 
sists of using a sodium silicate base 
binder and COz gas, has the advan- 
tage of speed of cure of cores but 
presents a paradox in that its gassed 
strengths are low and if it is baked to 
enhance strength has a tendency to re- 
sist collapse during cleaning. It finds 
its best use in short runs or in a shop 
which has a variety of jobs and does 
not particularly want to invest in dri- 
ers and can, by the use of the gas 
setting process, avoid the use of driers 
and use inexpensive core boxes. 

“The air setting process consists of 
using a binder, oxidizing agents and 
catalysts, and a dry sand. Its use 
is primarily directed at heavy floor 
work where omission of rods, wires, 
and arbors can be of value and where 
skilled labor can be dispensed with 
in production of such cores. These 
cores, after fabrication, air set to a 
high degree of strength and bake 
quickly to obtain optimum strength.” 





It gives sound shrink- 
free castings with sav- 
ings up to 65% of the 
feeding metal because 
the height of the feeding 
riser can be reduced to 
one-half the diameter or 
less. 

This reduction permits 
lower copes, less sand 
handling and ramming 
with saving of produc- 


tion time and cost. 


Ask your nearest PMP Distributor for a demonstration of Soffel’s 
THERMOTOMIC HoTop Liquidizer and samples of Soffel’s Fluxes. 


UNITED STATES: 


ARLINGTON 74, MASSACHUSETTS 
Malcolm G. Stevens 

78 Summer St. 

PHONE: Mi 8-4112 - 8-4113 
BIRMINGHAM, ALABAMA 
Foundry Service Company 
2321-2329—29th Ave., No 

PHONE: Birmingham 4-4754 
BOSTON 11, MASSACHUSETTS 
Klein-Farris Co., Inc. 

683 Atlantic Ave. 

PHONE: Hancock 6-1210 
BUFFALO 12, NEW YORK 
Frederic B. Stevens, Inc 

93 Stone St. 

PHONE: Taylor 2091 

DETROIT 16, MICHIGAN 
Frederic B. Stevens, Inc. 
1800—18th St 

PHONE: Tashmoo 5-0725 


EDWARDSVILLE, ILLINOIS 
Midwest Foundry Supply Co. 
270 W. Union St 

PHONE: Edwardsville 76 


HOUSTON 2, TEXAS 

Eltex Chemical Company 

1803 Dallas Ave 

PHONE. Fairfax 3-3262 
INDIANAPOLIS 7, INDIANA 
Frederic B. Stevens, Inc. 

4000 East 16th St 

PHONE: Fleetwood 7-8302 
KANSAS CITY 2, KANSAS 

Lloyd Canfield Foundry Supplies 
Inter-State Storage Bidg., 1721 Minnesota Ave. 
PHONE: Drexel 1-0034 

LOS ANGELES 22, CALIFORNIA 
Pacific Graphite Co., Inc 

2522 Malt Ave 

PHONE: Raymond 3-5215 
MILWAUKEE 14, WISCONSIN 
Milwaukee Chaplet & Supply Corp. 
8656 W. National Ave 

PHONE: Spring 1-1111 


MINNEAPOLIS 14, MINNESOTA 
Smith-Sharpe Company 

117—27th Ave., S.E 

PHONE: Franklin 1-1345 - Franklin 1-2156 
NEW HAVEN 11, CONNECTICUT 
Frederic B. Stevens, Inc. 

168 Brewery St. 

PHONE: University 5-0501 
OAKLAND 8, CALIFORNIA 
Pacific Graphite Co., Inc. 

40th & Linden Sts 

PHONE: Olympic 8-3300 
PHILADELPHIA 48, PENNSYLVANIA 
Robert G. Dyer Company 

6929 Sylvester St. 

PHONE: Fidelity 2-1154 
PORTLAND 1, OREGON 

LaGrand Industrial Supply Co. 

15 S.W. Arthur St. 

PHONE: Capitol 7-3683 

SEATTLE 4, WASHINGTON 

Cari F. Miller & Co., Inc. 

2450 Sixth Ave., So 

PHONE: Seneca 6668 


wess 

Walter A. Zeis 
2 Armin St 
PHONE: Woodland L-5097 


OVES 19, MISSOURI 


CANADA: 


TORONTO 3, ONTARIO 

Canadian Hanson & Van Winkle Co., Ltd. 
Silver & Morrow Aves. 

PHONE: Kenwood 1136 


TORONTO 10, ONTARIO 
C. C. MacDonald 

1723 Dufferin St 

PHONE: Kenwood 1703 


VANCOUVER, B.C. 
Overseas Commodities, Ltd. 
750 Industrial Ave 

PHONE: Tatlow 8531 


VANCOUVER, B.C. 
Shanahan’s Ltd. 
1050 Glen Drive 
PHONE: Pacific 3101 


'S§ C., Inc. 
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Grinding Wheels Shipped in Cardboard Tubes 


mvenient stocks 
wheels may now be 
indries as a result of 
shipment in cardboard tubes similar 
to convention! mailing tubes. 
Packaging experts report that the 
cardboard containers make for simple 
removal of one wheel at a time and 
afford protection against damage in 
storage. Each cardboard tube is 
clipped over a stack of ten wheels. 
On large orders, sealed tubes are then 
stacked on end in shipping containers. 


Safer and mo 
of small grindin 
maintained in 


Small wheels were formerly shipped 
on strings in multiples of ten. 

The use of mailing tubes for ship- 
ment is said to permit the easy re- 
moval of one wheel at a time. The 
tubes also protect wheels from dam- 
age in storage. Small orders packed 
in tubes can be shipped by mail and 
the handling and shipping of all orders 
is reported to be facilitated. 

Electro Refractories & Abrasives 
Corp. is now shipping wheels as large 
as three inches in tubes. 








Standard For The Industry 
For Over Half-A-Century 


@ 


Any Specifications 
Special Alloys 


s 


Prompt Delivery 


o 
@ 










General Offices and Plant 
Chicago Heights, Illinois 
Offices in Principal Cities 
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Epoxy Resins and Dermatitis 


The increasing acceptance of 
epoxy resins for new applications has 
emphasized their usefulness, especial- 
ly in the patternmaking trade. This 
growing popularity is due to the use 
of amines as room-temperature hard- 
eners or curing agents for epoxy res- 
ins. Common solvents are acetone and 
methyl ethyl ketone. 

The polyamines used with epoxy 
resins as hardeners, while of a low 
order of toxicity if swallowed, are 
among the most potent primary skin 
irritants. This reaction is further com- 
plicated by a high incidence of skin 
sensitization. Once sensitization oc- 
curs, further exposure even to small 
amounts of resin will bring on anoth- 
er episode of dermatitis. Increasing 
reports are being received of episodes 
of dermatitis among _ employees 
caused by solvent or dust contact 
with the skin. 

An employee who works all day 
in a cloud of resin dust from sanding 
operations or who frequently washes 
his hands in acetone in order to re- 
move resins, may add hidden costs 
to production. In one shop, a time 
study of a sanding operation pro- 
duced a figure of 37 pieces/hr, but 
the job was so dusty that only 28 
pieces/hr were produced, some of 
which did not pass inspection. When 
the employee developed dermatitis, 
a new man taking his place produced 
only 23 pieces/hr. Because of the 
dust, a third man devoted full time 
to housekeeping and cleaning dust 
from parts produced. When the first 
employee returned to work, and his 
medical bills were paid, the second 
man developed dermatitis from the 
same job. These two cases resulted 
in increased compensation insurance 
cost. 

After control measures were adopt- 
ed, 41 pieces were sanded per hour; 
there was no need for the clean-up 
man, and scrap was reduced. 

Thus, aside from the moral aspects, 
prevention of dermatitis resulting 
from epoxy resins saves money. The 
control of exposure is twofold: con- 
trol of the environment and control 
of employee habits. The environment 
is easier to correct, but most indus- 
trial dermatitis can be avoided by 
proper handling of the resins and sol- 


SHAPE of things 


safety, hygiene, air pollution 


ga\ 





vents. It is mainly a matter of avoid- 
ing unnecessary contact with the skin 
and seeing to it that employees prac- 
tice thorough personal hygiene. Ade- 
quate facilities for washing, showering 
and changing work garments should 
be provided. 

The frequent washing of the hands 
in acetone to remove dried resins 
has led to dermatitis, sometimes fol- 
lowed by infection because acetone 
de-fats and dries the skin. 

The wearing of rubber or latex 
gloves over a pair of “throw-away” 
cotton gloves has been found to give 
effective protection. Hand creams 
have been of some benefit, especially 
when used as an adjunct to other 
personal protective clothing. 

A simple safety rule would be: 
“Avoid contact as much as possible 
with the resin and solvent by any 
feasible means, and observe strict 
personal cleanliness.” 

A new low-irritant hardener is now 
commercially available. Tests show 
that harmful effects are greatly re- 
duced or eliminated, yet physical 
properties of the resin hardened by 
it are comparable to those obtained 
with polyamines. 

Conventional polyamine hardeners 
and the new low irritant hardener 
were tested on fifty human subjects. 
Patch tests are read as 0, 1 +, 2 +, 
3 + and 4 + reactions; the higher 
the test number the more severe the 
reaction. Generally 3 + and 4 + re- 
actions on final application are re- 
garded as indicative of sensitization. 

With the conventional hardener, 35 
of the 50 subjects showed either 3 + 
or 4 + reactions. On final application 
(two weeks after, the last series patch) 
21 showed 3 + reactions and one a 
4 +. 

With the low-irritant hardener, 2 
of the 50 subjects showed 3 + re- 
actions and on final application 4 
showed 2 + reactions and there were 
no 3 + reactions. 

The results of the test also showed 
that even the low irritant hardener 
affects some persons. Of course, one 
can attribute this to individual sus- 
ceptibility. It has been known for a 
long time that some persons are sensi- 
tive to the most harmless things. 








Ingenuity, Outside Help 
Give School $50 Lab 


A high school foundry for $50? It 
doesn’t seem possible but Charlotte 
High School, Charlotte, Mich. has 
such a program. Other high schools 
can have similar programs with a 
modest investment. 

Considerable outside help is usual- 
ly available from the American 
Foundrymen’s Society, local foundries 
or universities. In the case of Char- 
lotte High, aid was obtained from 
the AFS Central Michigan Chapter, 
Michigan State University and found- 
ries in the area. 


Blower trom olf forge 
1 wacaum cleaner 





GAS FURNACE 





Furnace used at Charlotte. 


Much of the equipment can be 
made in the high school shop. This 
includes riddles, rammers, sprue pins, 
gate cutters, strike-off bars, flasks, 
bottom boards, foundry benches, stor- 
age bins and the furnace. Equipment 
to be purchased includes slicks, trow- 
els, shovels, crucibles, broom, sprin- 
kling can, lifter and water bulb. 

The location of the foundry is often 
dictated by the availability of gas 
supply or location of exhaust equip- 
ment. A separate room with a mini- 
mum of 144 sq ft makes the best 
location. However, an isolated corner 
is also satisfactory. The scattering of 
fine dry sand will present a cleaning 
problem which can be kept to a mini- 
mum by using a sweeping compound. 

Classes should be confined to 10 
students. This means two or three 
demonstrations for each class. Two 
class hours are usually required to 
introduce new equipment before 
demonstration or actual work begins. 
Theoretical material is best intro- 
duced with motion pictures or slides. 

At Charlotte High, the foundry 
program begins in the 10th grade 
machine shop course and deals only 
with the fundamentals of making and 
pouring a simple mold. The course 
becomes more advanced in the 11th 
and 12th grades. 
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For Permanent Mold and Die Castings 


Crucible furnaces for melting and hold- 
ing aluminum furnish clean metal at lowest 


investment and minimum operating costs. 








THESE FIRMS CAN TAKE CARE OF ALL 
YOUR REQUIREMENTS FOR CRUCIBLE MELTING 


LAVA CRUCIBLE-REFRACTORIES CO. 
AMERICAN REFRACTORIES & CRUCIBLE CORPORATION 
JOSEPH DIXON CRUCIBLE CO. 

VESUVIUS CRUCIBLE CO. 

ELECTRO REFRACTORIES & ABRASIVES CO. 
ROSS-TACONY CRUCIBLE CO. 











Have you seen the 
new “ ‘CRUCIBLE 
CHARLIE’ says . .” 
leaflets issued by 
Crucible Manufac- 
turers Associa- 
tion? If not, ask 
your superinten- 
dent about this. 
He has a copy. 

































The Saugus |ronworks Restoration, 
the 300-year-old “birthplace” of Amer- 
ica’s iron and steel industry, opened 


for the 19° 
16. 

In 1956 almost 22,000 persons vis- 
ited this attraction on U.S. Route 1, 
10 miles north of Boston. Built more 
than 130 vears before the American 
Revolution, the original Saugus Iron- 
works was the industrial wonder of 
the day. It operated from about 1646 
to 1670 producing much of the iron 
for a fast growing country. 

Reproduced in authentic detail in 


tourist season on April 


Birthplace of Iron Industry Open for Tourists 


the Restoration are the blast furnac« 
forge, rolling and slitting mill, and 
the ironworks’ wharf and warehouse. 

Much of the equipment is the re 
stored plant is now operative. The 
restoration includes the home of the 
ironmaster and a museum’ which 
houses relics and tools from the orig 
inal plant which were unearthed by 
archeologists during the rebuilding. 
The Saugus Ironworks was rebuilt in 
1954 by the American iron and steel 
industry because of the historical and 
educational significance of the pioneer 
plant. 
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a quality-control 
watcher in our plant! 


the HENNING spectrograph 


ards the purity 


Henning alloy bars are 
shipped to you on 
consumable skids of the 
same alloy at no extra 
charge, and each bar is 
stamped to identify 

the alloy. 


Brass, Bronze, Aluminum 
Ingot Alloys. Zinc-base & 
Zamak Die-Casting Alloys 





Henning’s modern metallurgical control methods 
for quality ingot production include 
spectrographic analysis of every heat. No 
other method will give such accurate 

and precise results. 

Just as important is the ability of H.B. & S. 
metallurgists to produce large uniform heats. 
And every heat is given an identifying number, 
which is your assurance 
of thorough inspection 
at every stage of 
production. 

Write today for a 


copy of HB & S’ 
Helpful Alloy Wall Chart 


HENNING BROS. & SMITH, 


“Dependable 
Sorte Since 1922" 


of your alloys 
















INC. 






91-141 Scott Avenue, Brooklyn 37, N. Y. 
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Obsolescence is a sign of progress 
in a changing world. 

One day long ago, on the banks 
of the Euphrates, an ancient king 
looked over his gang of free loading 
“Yes men,” and decided to cut the 
food bill. 

“Mike,” he said to one with an 
exceptionally ample paunch, “You've 
had your feet in the food trough 
for quite a spell without coming up 
with a wisecrack to pay for it. Here’s 
the deal. I want you to come up 
with a proposition that will fit all 
things, under all conditions, at all 
times. Take your time. I'll see you 
tomorrow morning—before breakfast.” 

Now, Mike’s mother didn’t raise 
any dumb house apes, but this one 
had Mike stopped. This truth-or-con- 
sequence game was for keeps. 

By sunrise, Mike realized that it 
had been a mistake to pose as a 
Wiseman. The mortality rate was 
high on that job. He kept his ap- 
pointment with the king with a feel- 
ing that his meal ticket had been 
punched out. 

“Sire,” he said sadly while patting 
himself on his king-sized repository 
for roast lamb, “This too shall pass 
away. 

“That’s it!!” yelled the king. “ ‘This 
too shall pass away!’ It fits all things, 
under all conditions, at all times.” 

This story reminds me of the things 
that have passed away in the found- 
ry. Bellows, corner slicks, and four- 
part herringbone gear patterns have 
gone the way of the twelve hour 
day. If you can remember straw vent 
ropes that used to be embedded in 
cores, perhaps you have lived too 
long. This is indeed a changing world 
in which men scheme and build to 
give future generations magnificent 
ruins. 

In 1923, in Racine, Wis., mule 
drawn ladle cars were still being 
used. Crane service was lousy, and 
mules were used to pull the bull 
ladle from one floor to another along 
a track in the gangway. Horses were 
not psychologically suited to the job. 
If a mule got a hot spark under his 
tail, he stubbornly clapped his tail 
down and refused to move. A horse, 
on the other hand, would throw his 
tail high and move toward an out- 
side wall. If there was a door he 


e 
dietrich’s corner 
by h. f. dietrich 


would use it. Otherwise, he would 
make his own door. 

What happened to the long woolen 
underwear that was standard safety 
equipment for molders? And where 
are the hand floor rammers with 
brass peen and butt cast onto a pipe? 
They were used in the days when 
the salamander heater would start 
the day by smoking your eyes into 
tears. After you had a fire started, 
you were in a position to choose 
which side you wanted roasted while 
the other side froze. 

To break open a sand heap meant 
just that. You would split the heap 
down the middle with a shovel. Then 
throw a two inch layer of frozen sand 
off to get at the unfrozen sand under 
it. Making a drawback parting with 
ice-cold sand, fingers numb and blue 
with the cold, certainly left something 
to be desired in the way of comfort- 
able living. 

An interesting ritual performed by 
all good molders was called rushing- 
the-can. In every foundry, someone 
owned a can of prescribed charac- 
teristics and dimensions. Not any can 
would do. The proper can had thin 
side walls, a cover with flange fitted 
inside of the body, and a capacity just 
slightly under that of a milk cooling 
container. 

The time of the ritual was an im- 
portant element. It had to be late 
in the afternoon—just after the gang- 
wayman had hauled his last load of 
boards to the molders. By rotational 
selection, someone would donate the 
dime. The gangwayman would go 
over the back fence and across the 
street to where a saloon keeper ruled 
his domain with a bungstarter. 

On a hot August afternoon, after 
nine hours of floor molding with a 
hand rammer, there is nothing that 
tastes quite like draught beer drawn 
through icy copper coils into a thin- 
walled bucket. 

After pouring off, you could stop 
at the corner saloon for free lunch 
of pickled herring, pumpernickel, 
pretzels, salami, salt smelt, and lim- 
burger. All this with a five cent glass 
of beer. If you smelled like anything 
human after that, it was purely ac- 
cidental. 

Those good old days too have 
passed away—thank heavens. 














Chilean Foundrymen Complete Study 
of U.S. Metal Castings Industry 


@ A productivity team of iron and 
steel foundrymen from Chile has just 
completed a six-week study of found- 
ries in the U.S. The study, con- 
ducted under the direction of the 
International Cooperation Administra- 
tion, included tours of foundries in 
Pittsburgh; Cleveland; Grafton, Ohio; 
Chicago; Detroit; and Philadelphia. 

In visiting foundries, the Chileans 
placed emphasis on the study of man- 
agement organization, administrative 
and service departmental functions, 
production, and plant level research 
and development. Other points that 
the touring foundrymen studied were 
concepts of productivity, living stand- 
ards of workers, and organizations 
serving the industry. 

Included in the study of organiza- 
tions serving the foundry industry, 
was a day spent at the national head- 
quarters of the American Foundry- 
men’s Society, Des Plaines, Ill. Here, 
the visitors heard about the purposes 
and activities of the society and 
viewed two motion pictures illustrat- 
ing research into horizontal and verti- 
cal gating for light metals. 


Chilean foundries are generally 
small to medium in size and produce 
a variety of cast products. Many of 
the Chilean plants produce both fer- 
rous and non-ferrous castings. The 
foundries represented by the produc- 
tivity team produce castings for agri- 
cultural, marine, railroad, mining, and 
other industrial machinery; centrifu- 
gally cast pipe; pipe fittings; sinks, 
bathtubs, and other sanitary equip- 
ment; kerosene and wood burning 
stoves and heaters. 

Foundries on the group’s itinerary 
were: 

Cleveland — Fulton Foundry and 
Machine Co., Inc.; West Steel Cast- 
ings Co.; Eberhardt Mfg. Co. 

Grafton, Ohio — W. O. Larson 
Foundry Co.; Grafton Foundry Co. 

Chicago—Pettibone-Mulliken Corp.; 
Capital Brass & Aluminum Foundry 
Co.; Arrow Pattern and Foundry Co. 

North Chicago, Ill.—-Chicago Hard- 
ware Foundry Co. 

Detroit—Lincoln Brass Works, Inc. 

Burlington, N.J.—U. S. Pipe and 
Foundry Co. 

Philadelphia—H. D. Enderlein Co. 
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Chilean visitors check equipment used in AFS research gating studies. 
Visitors and hosts, left to right, Hernan Cabera, International Coopera- 
tion Administration, Washington, D. C.; Eugenio Diaz, Fundicion de 
Acero SINZ, Av. Pdte.; Guillermo Rosenberg, Fundicion Nuble; S. C. 
Massari, AFS technical director; Wm. W. Maloney, AFS general manager; 
Francisco Fuente’s Smelting; Pose Leal, Industries de Estano y Aceros 
S. A.; Miguel Rabb Jeanneret, Raab, Rochette y Cia. Ltda.; Barbara Hunt- 
ley, translator; Muguel Allamand, Sociedad General Mechanica y Me- 
talurgia; Jaime Claramunt; Fundicion y Fabrica de Friferia Santaria. 











EMPIRE. 


“THAT GOOD’”’ 
FOUNDRY COKE 
DEBARDELEBEN COAL CORPORATION 


2201 First Ave., North Birmingham 3, Ala. 
Phone Alpine 1-9135 
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MOISTURE CONTROLLED 


NATURAL BONDED MOLDING SANDS 


Laboratory Controlled 


Natural bonded molding sands have been mined from the 
Millville area for many years. A modern preparation plant 
consisting of a drum dryer, muller, and screens prepares 
MOISTURE CONTROLLED molding sands that are best suited 
for your foundry. A wide range of clay contents and grain 
finenesses (25 to 235) assures you a choice for your particular 
needs. Sands are shipped with a 4-7‘. moisture range. 


ADVANTAGES OF MOISTURE CONTROLLED 
SANDS 


More sand per ton because the water content is 

lower. 

Freight rate is paid on sand and not on water. 

No freezing of sand in transit or in storage bins. 

Moisture control of heap and system sand is easier. 

Blending heap and system sands with new sand is 

easy and practical. 

6. Less scrap and improved finish because of better 
control. 

7. Elimination of segregation during transit. 

8. No dust problem when the sand is unloaded. 


—— 
. 


alt al lh 


Samples will prove the above advantages—write today 
for our moisture control booklet 


Centralization of laboratory, office, and ownership at the 
plant is the heart of our quality control. 


NEW JERSEY SILICA SAND (CO. 


MILLVILLE, N. J. 


Miners and shippers of industrial sands, silica sands, core 
sands, high bonded molding sands for cupolas and ladles and 
air placement materials. 
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DEVCON THE 
PLASTIC 
STEEL ® 


80% STEEL — 20% PLASTIC 


CUTS 49 HOURS... 
MAKING THESE 
CORE BOXES 


DEVCON — THE PLASTIC STEEL ... 
originally developed for making tools, 
jigs and fixtures in metalworking plants 
. .. brought a revolutionary new method 
to this leading foundry* . chopping 
hours off the time required to produce 
core boxes, molds, duplicates of wood and 
metal patterns. Tremendous savings are 
being shown daily . . . making low cost 
patterns, repairing and altering patterns, 
filling large or small blow holes in ferrous 
and non-ferrous castings, repairing and 
rebuilding machinery, and making blow 
boxes and shell molds or driers. 
DEVCON — available in A, B, C and F 
types — becomes a strong, tough, metallic 
mass (similar to steel or aluminum) 
within 2 hours after addition of the spe- 
cial hardening agent. Once hard, DEV- 
CON can be drilled, tapped or sawed 
with metalworking tools. DEVCON is 
non-shrinking, non-expanding . . . ad- 
heres to ferrous and non-ferrous metals, 
wood, glass and many other surfaces. 
*NAME ON REQUEST 


SAVE UP TO 75% INTIME... 
25% to 75% OF TOTAL COSTS 
.-. OVER CONVENTIONAL 
METHODS OF PATTERN- 
MAKING WITH DEVCON 





TECHNICAL REPRESENTATIVES AND 
DISTRIBUTORS IN ALL MAJOR CITIES 


DEVCON CORPORATION 


127 Endicott Street, Danvers, Mass. 
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Texas Foundry Gives Oscar Awards 
to Five for Outstanding Services 


Malleable statues presented 
annually to management staff 


Hollywood invaded East Texas in De- 
cember when “Oscars” were presented 
to five members of the Texas Foundries, 
Inc. management staff. 

These Oscars, made of malleable iron, 
are awarded yearly. Engraved on the 


base is “For Meritorious Service During 
years, 39 


1956.” During the last six 
awards have been made. 

The award cere- 
mony has all the 
pagentry and ex- 
citement of the 
Hollywood awards. 
The _ presentation 
is made each year 
at the annual 
Christmas party. 


No one knows in 
advance who will 
receive the Oscars. 


The Oscar calls 
for recognition of 
meritorious service 
by supervisors, 
foremen, salesmen 
and administrative 
people whose ef- 
forts effect the ma- 
terial and financial 
progress of the 
company. The 
company depart- 
ment heads cannot 
receive an Oscar 
but they recommend candidates to de- 
cide who will comprise a three-man top 
management awards committee. 


Co, Talk at Chesapeake 


Chesapeake Chapter members at the 
March meeting heard Bernard N. Ames, 
Columbian Bronze Corp., discuss COze 
molding. Ames described the molding 
of large and small ship propellers made 
by the process. Slides were used to 
illustrate how to inject gas to the bottom 
of patterns. The speaker said that the 
COz facing need be only two or three 
in. deep with molding sand used for 
the backing. 





Plaster Molding Practice 
Explained at Connecticut 


Plaster molding and its use in found- 
ries was explained to members of the 
Connecticut Non-Ferrous Foundrymen’s 
Association at its February meeting. 
Julius Ferrari, Victor’s Foundry, Guil- 
ford, Conn., was the featured speaker. 
Ferrari said that patterns must be pre- 
and preferably made of bronze. 
Wood patterns, he stated tend to swell 
and deform due to the moisture content 
of the plaster. The speaker advocated 
judicious use of vents, pop-offs, risers, 
and whistlers to relieve pressure build- 
up in the mold cavity. Ferrari pointed 
out that molds must be poured immedi- 
ately after curing as plaster is a hygro- 
scopic material. 


foundry | 


cise 





Texas Foundries’ Oscar is held by John S. Lawrence, melting foreman. Other winners appearing 
left to right are: Donald R. Patterson, cost estimator; Leonard B. Jones, chief inspector; Richard R. 
McWhirter, employee counselor; and Stanford O. Smith, chief metallurgist, steel division. 





Quad City Chapfer’s first meeting of its six-week educational program attracted 225 persons in 
February. Attending were casting designers and buyers as well as foundrymen and high school 
students. W. O. McFatridge, International Harvester Co., Chicago, spoke on ‘Fundamentals of 
Foundry Practice.” The speaker emphasized requirements needed to produce quality castings. 
The sessions ended April 4. 








COe cores and modifications were discussed by Joseph Krishon, Mueller Brass de Mexico, S.A., 
at the March meeting of the Mexico City Chapter. Shown in photo left to right are: Delbert 
Luper, past president of the chapter; Vicente Nacher, Chapter Vice-President; Esteban Fuchs, 
Chapter President; Speaker Krishon, and Luis Delgado Vega, Chapter Secretary-Treasurer. 














Western Michigan Holds Panel 
on Preventive Maintenance 


A panel discussion on preventative 
maintenance was held at the February 
meeting of the Western Michigan Chap- 
ter. The talks centered around mainte- 
nance of belting, compressors and _bear- 
ings. Panelists were H. R. Wickenden, 
Goodyear Tire & Rubber Co.; Jim Brown 
of Keller Tool Co.; and E. J. Moore, 
Detroit Ball Bearing Co. 


Lehigh Valley Discusses 
Defects Caused by Sand 


Casting defects caused by sand were 


outlined at a recent meeting of the 


Lehigh Valley Foundrymen’s Association 
by G. F. Watson, American Brake Shoe 
Co., Mahwah, N.J. 
Discussed were 
burnt-on_ sand, 
veining and _ scab- 
bing for various 
bronze alloys, steel 
and gray irons. 
The speaker also 
gave suggestions on 
how to cure these 
defects. More than . 

100 persons attended the meeting at 
Lafayette College, Easton, Pa. 


Shrinkage Control Discussed 
at Timberline’s March Meeting 


Shrinkage control was outlined by 
Michael Bock II, Exomet Inc., at the 
March meeting of the Timberline Chap- 
ter held in the Oxford Hotel Denver, 
Colo. Slides and demonstrations were 
used to illustrate the discussion. Darrell 
C. Durant, chapter president presided; 
D. C. Card, chapter vice-president was 
the technical chairman. 








Texas Chapter members at the March meeting 
in Fort Worth saw a movie featuring chaplets 
and chills. Shown in photo at left is W. F. 
Geiger, Bethlehem Supply Co. and on right is 
C. T. Wilson, Oil City Iron Works, both of 
Corsicana, Texas. 


Olson aunahe at Utah 


Utah Chapter members at the March 
meeting in Provo, Utah, heard R. L. 
Olson, Dike-O-Seal, Inc., Chicago, dis- 
cuss “Pattern Construction and Rigging— 
Improved Techniques in Coreblowing 
and Core Quality.” 








All three pieces of this ABC Foundry Coke look as much alike as 
peas in a pod. But actually they’re counterparts in only one particular — their uniform high quality 
and efficient performance for the job that each is designed to do. 





ABC Gees is the standard type made for foundries producing gray iron castings who 
require uniformly high carbon pickup as well as high melting temperatures. Gray iron foundries find 
it gives them outstanding performance. 





low carbon 5 — high siitiie temperatures. 


All three types of ABC Coke are regularly produced under rigid laboratory controls from the 
finest quality of selected coals from our own mines blended with the very best of the low volatile 
Pocahontas coals from West Virginia. You can be sure that ABC has a coke that will give you the best 
melting performance regardless of your requirements. Your inquiries are invited. 
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San Antonio Covers Shifts 


Causes of shifts in loose pattern mold- 
ing were covered in an open discussion 
at the March meeting of the San An- 
tonio Section of the Texas Chapter. 
The session was attended by 29 mem- 
bers and guests. 





Increased emphasis on foundry studies was 
indicated for Massachusetts Institute of Tech- 
nology, Cambridge, Mass., by C. C. Reynolds, 
assistant professor of metallurgy, in discuss- 
ing developments in the foundry industry at 
a recent meeting of the Philadelphia Chapter. 
M.1.T. at present is working on projects in- 
volving ductile iron; high-strength alloys; 
melting; sands and binders; gas injection and 
shell molding. Prof. Reynolds appears on left 
with Chapter Chairman W. S. Giele. At the 
March meeting, Dr. William H. Ruten, Poly- 
technic Institute of Brooklyn, N. Y., discussed 
“The Foundry is a good Place to Work.” 
The speaker said that foundries represent a 
basic, creative and progressive industry, rich 
in historical background. 


Let’s call , : 
Metropolitan Chapter Meets 


—they've always with Brooklyn Poly Students 
Students of the Brooklyn Polytechnic 
: Institute Student Chapter of the Ameri- 
been Jav-)beyabte Eb atel their can Foundrymen’s Society were guests 
of the Metropolitan Chapter at the Feb- 
ruary meeting held in Newark, N. J. 
Prof. Howard F. Taylor, Massachusetts 


yey cole tb oi MB ol-Y aXe) ouat-bater- 
N ~ - . i i Institute of Technology, spoke on “The 
\\ RS mm! is folbhecje-bate tb ated! Chemistry and Mechanics of Molding 
. 


Materials.” Taylor showed how improve- 
ments in flowability could be achieved 
by small modifications to such physical 
characteristics of sand as grain size and 
inter-granular friction. 








James H. Smith, Central Foundry Div., GMC, 
| addressed the Reading Foundrymen’s Associa- 

ELECTRODE | Scene eae 
GM GREAT LAKES CARBON CORPORATION = sero Ruilinith in & 
© 18 EAST 48TH STREET, NEW YORK 17, N.Y. - OFFICE IPAL CITIES Prevage 9g Der. yA ued 


dent; William |. Cassidy, secretary; and Her- 
DIVISION man P. Good, technical chairman. 
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Armstrong Elected President R. L; Harry kh. 5 tboard 


of AFS New England Chapter Foundry, Inc., a Her- 
; : ‘ bert H. Klein, Klein-! I 
New England Chapter officers and Boston, Mass: John H Me 
directors have been elected. Clyde W. .-Anderso Co Inc 
; Warren Foundry & Pip aa Gh ae we 
“eamggy” 1. Tet Riera Pipe Albert M. Nutter, E. L. Li ‘a. 
iv., Shahmoon Industries, Inc., Ever- ry Co., Brockton, Mass.; an \ 


ett, Mass., is president. Other officers 
are: Ist vice-president, Alexander Beck, 
Whitman Foundry, Inc., Whitman, Mass. 
2nd _ vice-president, William N. Ohlson, 
Draper Corp., Hopedale, Mass.; and 
secretary-treasurer, Thomas I. Curtin, 


Reed, Cambridge, Mass. T} 
ship co-chairmen are Herbert 
and John H. Orrock. Alexand 


is the program chairman. 





. , Outline Supervisor Problems 
Jr., Waltham Foundry Co., Waltham, t Quad City M h Meetin 
Mass. Directors are: Ahti A. Erkkinen, e ue ay mare eering 
Fremont Casting Co., Worcester, Mass.; Developing supervisory personnel w 
William Hale, Springfield Foundry Co., explained by C. L. Schwyhart, Cater 
Indian Orchard, Mass.; Romeo J. Le- pillar Tractor Co., at the March meeting 
moine, Fitchburg Foundry Inc., Fitch- of the Quad City Chapter. The speaker 
burg, Mass.; Warren J. Murdock, Helan- stated that securing competent super- 
tha Corn., East Boston, Mass.; Phillip visors was essential to successful oper- 
Apprentice contest awards were made at the March meeting of the Oregon Chapter. Contests C. Smith. General Electric Co.. West ations. He said that considerable loss 
were held in five divisions. Winners were: iron molding, Wayne Miller; steel molding, James I . “¥ : , 
.yvnn, Mass.; Lewis W. Greenslade, Jr., of material and money could be traced 
Rogers; non-ferrous molding, Jack Spackman; wood patternmaking, L. K. Bruenn; and metal pat- . ’ 


ternmaking, Richard Rudig. Shown in the photo, back row, left to right: Jack Spackman, Pacific Brown & Sharpe Mfg. Co., Providence, to poorly trained personnel. 
Chain & Mfg. Co.; Jim Rogers, Oregon Steel Foundry Co.; E. E. Kinyon, Columbia Steel Castings 
Co.; Maurice Guinther, Crawford & Doherty; Wayne Miller, Crawford & Doherty; Alf Nilsen, 
Western Steel Casting Co.; L. K. Bruenn, Dependable Pattern Works. Front row, left to right, 
Charles Wanless, Northwest Foundry & Furnace Co.; Robert Kile, Western Foundry Co.; Wesley 
Meador, Dependable Pattern Works; Richard Rudig, Dependable Pattern Works; Nobert Aicher, 
Willamette Pattern Works; Charles Waldow, Willamette Pattern Works. 













WASTING 
GRINDING WHEELS 





INCREASE PRODUCTION 


with the famous 


STANDARD 


infinitely 
variable speed 


SNAGGING 
GRINDER 





The Industrial Committee for Foundry Educational Foundation recently held its spring meeting at 
the University of Illinois. Following the meeting a dinner was served to approximately 50 
students. Marion J. Allen, American Steel Foundries, talked on ‘The Opportunities for Engineers 
in the Foundry Industry.” Ellis Zickefoose, Griffin Wheel Co., showed a film on the manufacture 
of steel wheels. Left to right are R. L. McElhiney, Vice-Chairman, Student Chapter; Prof. N. A. 
Parker, Department of Mechanical Engineering; Dean W. L. Everitt, Dean of College of Engineer- 
ing; Ellis Zikefoose, Marion J. Allen; and Charles Fausel, Central Foundry Div., GMC, Danville, Ill. 






‘ey INFINITELY VARIABLE SPEED means 

‘ proper peripheral speed at all 

E stages of wheel wear—AS MUCH 

AS 60% INCREASED PRODUCTION 

S FROM CONSTANTLY CORRECT 

WHEEL SPEED AT POINT OF 
GRINDING! 

















TURN HAND WHEEL—avtomatically 
adjusts guard, increases spindle 
speed in relation to worn wheel— 
you get FULL WHEEL WEAR DOWN 
TO FLANGES! Foundries report as 
much as 100% increase in wheel life. 






- Visit Our Suite @ AFS Castings Congress @ Cincinnati @ May 6 thru 10 


In Cincinnati 


Saginaw Valley Chapter annually sponsors a Students Activity night as a function of its educa- be our guest SINCE 1912 
tional committee. This year eight senior students at the General Motors Institute of Technology OPEN HOUSE ° 

conducted the program. Kenneth D. McKibben acted as meeting chairman and introduced the CO. 
seven speakers. Left to right in photo are Kenneth D. McKibben, Carl A. Tobias, Bernard Billings at OUR PLANT 


George Mauch, Lance Johnson, John Lowe, Jerome Reames, Glen Ohl, James Booth, James E. | See Standard FOUNDRY GRINDER DIVISION 


Bowen, and James Walpole. In February the chapter conducted a dinner-dance at the Bancroft Equipment Operating 2544 RIVER ROAD e@ CINCINNATI 4, @ OHIO 
Hotel, Saginaw, Mich. 
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Gating and risering principles were explained 
to members of the Central Ohio Chapter’s 
February meeting by Harry H. Kessler, Sorbo- 
Mat Process Engineers, St. Louis, Mo., who 
said “Uniformity of metal alloys is dependent 
upon the quality of raw materials used and 
the consistency of melting operations.” 





Metal Core Box Discussion 
Held at Washington Meeting 


Approximately 60 foundrymen and 
apprentices attended the March meeting 
of the Washington Chapter held at the 
Engineers’ Club in Seattle, Wash. Prin- 
cipal speaker was R. M. Ronne, De- 
pendable Pattern Works, Portland, Ore. 
Ronne described the different types of 
core boxes and pointed out the versa- 
tility of metal boxes. He stated that 
metal gang-boxes with cold rolled steel 
inserts and plates were used for core 
blowing. The speaker pointed out that 
screen vents are preferred over slotted 
vents, however, the latter are better 
suited for contour surfaces. Ronne said 
that in the production of shell cores 


\ a 5 second investment will cure in 
Quantity and Quality are about 15 seconds and an 8 second in- 


vestment will cure in 25 seconds. Slides 


were used to show the manufacture of 
when you specify Neville Foundry Coke metal core boxes. 


AS a merchant producer of Neville Foundry Coke, Pittsburgh Coke & Chemical 
now has four batteries of ovens to serve you. That’s your guarantee of reliable, 
continuing supplies when you specify Neville. 

What's more, we guarantee the quality of our coke, too. For Neville Foundry 
Coke is made from clean, washed coals containing a high percentage of Pocahontas 
and carefully processed to produce stronger, denser, more uniform coke with 
more fixed carbon and less ash and sulphur. As a result, Neville Foundry Coke 
provides maximum temperature at the nose of the tuyere to give you hotter, cleaner, 
more fluid iron. 


Let us fill your requirements today—with guaranteed Neville Foundry Coke, 
sized to your specifications. 











March was apprentice contest month for the 
St. Louis Chapter. Competition was held in 
wood patternmaking, metal patternmaking and 
gray iron molding. Winners of the first three 
places in each division received prizes of 
$15, $10, and $5. Each of the prize winners 
had his project entered in the national 
contest. First place winners received plaques 
from the Central Pattern Co., St. Louis. Win- 
ners left to right are: metal patternmaking, 
Joseph Wilson, Central Pattern Co.; gray iron 
molding, Charles Simpson, Tower Grove 
Foundry; and wood patternmaking, Richard 
Dvorak, Consolidated Pattern Co. 








lEVILLE PIG IRON NEVILLE COKE 
Quality Products for the Foundry Trade 





Wwsw 6134 





COAL CHEMICALS © PROTECTIVE COATINGS © PLASTICIZERS ©® ACTIVATED CARBON © COKE © CEMENT © PIG IRON 
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These two 600 pound TOCCO melting furnace 
are powered by a 200 KW, 3000 cycle TOCCO 


motor generator set. 



























MiLWAUKEE CHAPLET PHOTO 


More than 550 persons attended the March 
meeting of the Wisconsin Chapter. Featured 
speaker was Clarence E. Mannion who dis- 
cussed “The Management of Freedom.” The 
speaker stated that authority is being trans- } 
ferred to the federal government which has 
brought a tremendous increase in the cost of 
administration and higher taxes. 





Mechanization in Foundries 
Highlight of Texas Session 


Foundry mechanization was featured 
at the March meeting of the Texas 
Chapter held at Longview, Tex. Prin- 
cipal speaker was Glenn W. Merrefield, 
Giffels & Vallet, Inc., who discussed 
various degrees of mechanization for 
yard handling and storage; charging and 
melting; metal handling and _ pouring; 
sand preparation and delivery; shake- 
out; casting handling; casting cleaning, 
inspection and reclaiming; ventilation, 
smoke and dust suppression. 


Northeastern Ohio Sand Clinic TOCCO' I fa] ti M [ti th lj _ 
Northeastern Ohio Chapter’s educa- n uc ion © ing e ivers 


tional committee conducted a three-day 


sand reclamation clinic, March 19-21 ip Two Da 4 Instead of Two Months! 
at Case Institute of Technology, C'leve- y xe 
land. Victor Rowell, Harry W. Dietert 

Co., Detroit, was the principal speaker. 
Warner B. Bishop, Archer-Daniels-Mid- Casting backlogs at Commercial Shearing and savings in the cost of castings have resulted. More- 
land Co., Cleveland, discussed “Newer 



























P ” Prof. J. F. Wall Case I Stam ping Co. in Youngstown, Ohio, used to lag from 8 over, with precision casting and molding ona push- 
rocesses. ror. J. fF. allace, Case Iin- : . . . P 2 ili ‘ i 
stitute of Technology, served as host and to 10 weeks behind production schedules. By install- button basis, many former drilling and roughing 
program coordinator. Attendance aver- ing four 600 pound TOCCO melting furnaces this operations were completely eliminated. 

aged 125 daily. firm upped daily melting capacity to 28,000 pounds. 


Many firms have discov ered that TOCCO Induction 


Now orders can be shipped in 48 to 72 hours. Melting insures maximum quality control, increased 








Kini eo WW In a foundry occupying less than 8000 square feet volume and lower operating costs—foundry pre- 
€4, ah y a4 of space, production of castings jumped between miums directly linked to TOCCO’s rapid melting, 
qy + 7 4 40% and 50%; tensile strength of alloy castings was simplicity of operation, low alloy loss, constant 
—_ } boosted from 35,000 to 50,000 p.s.i. Substantial burn off and pinpoint quality control. 












THE OHIO CRANKSHAFT COMPANY Pgh ee — Mail Coupon Today ——-————— 
aS NEW FREE THE OHIO CRANKSHAFT CO. 


BULLETIN Dept. N-5, Cleveland 5, Ohio 






Please send copy of ‘The Case for 
yy TOCCO Induction Melting.” 


‘ y 
; ‘ ] Name 
2 Positi 
Michiana Chapter’s February meeting was at- Ao) osition 
tended by AFS National Director Gerald Rusk. ; > ee 
Flanking Rusk on the left is Edward Zupp- ‘ % pany 
mann, chapter vice-chairman. On the right is ; Roane 
ye 














Chapter Chairman Floyd Crowley, the even- 
ing’s speaker whose subject was foundry 
sands. 





ee) eS 


City. Zone State 


—— — ee 
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BERYLLIUM COPPER CASTING ALLOYS 


BRUSH—primary producer of beryllium-copper alloys for casting, 
forgings, rolling, extruding, offers the foundryman complete 
service on a full line of beryllium alloys for all uses. 
Beryllium-copper, Beryllium-nickel and Beryllium-aluminum are 
available in casting ingot or master alloy form in standard and 
special composition. 
See Our Exhibit At Booth 219 
Engineered Castings Show Cincinnati, May 6-10 


Beryllium Copper 
Beryllium Nickel 





Beryllium Aluminum 


Pure Beryllium Metal and Special Alloys 


The Brush Beryllium Company, 4301 Perkins Avenue, Cleveland 3, Ohio 
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Are Sand Cast. 


The Oil Pans Are Per- e / 
manent Mold. The Press Ce7d 
Frame and Cylinder Block ¢ 


ALUMINUM CASTINGS ARE 
—STRONG-VERSATILE 


Aluminum Castings By “Quality” Are a Re- 


liable Basic Foundation For Your Product 


QUALITY ALUMINUM CASTING COMPANY 
WAUKESHA, WISCONSIN 


Specialists In Large Aluminum Castings For 
34 Year—Sand or Permanent Mold—All Al- 


loys Heat Treat or Normal 


BOOTH 312 AT CASTINGS SHOW 


QUALITY ALUMINUM CASTING CO. 
WAUKESHA, WIS. 
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Water-Cooled Cupola Topic 
at Central Illinois Meeting 


Approximately 120 foundrymen §at- 
tended the March meeting of the Cen- 
tral Illinois Chapter held at the Ameri- 
can Legion Hall, Peoria, Ill. William 
Dawson, Kelsey-Hayes Co., Detroit, dis- 
cussed “Water-Cooled Cupola.” Slides 
were used to show the development of 
the cupolas at Ford Motor Co. Dawson 
said that the required physical and 
chemical properties of metals can be 
obtained with savings in maintenance 
costs and utilization of cheaper basic 
materials, 





MILWAUKEE CHAPLET PHOTO 


Pittsburgh Chapter’s February meeting was 
was addressed by Norman A. Birch, American 
Brake Shoe Co., shown on right, who dis- 
cussed “Non-Ferrous Foundry Practice.” On 
left is Steve Kundrat, evening program chair- 
man. 


Western Michigan Hears Scobie 


New developments in the foundry in- 
dustry were discussed at the March 
meeting of the Western Michigan Chap- 
ter by Herbert Scobie, executive sec- 
retary, Nonferrous Founders’ Society. 
Scobie told the 100 attending foundry- 
men that new techniques and processes 
were keys to progress and that custom- 
ers must be kept informed of advances 
made by the foundry industry. Process- 
es discussed by the speaker included 
COz molds and cores, mica_ strainer 
cores, waterless sand, core shooting, 
combustion control and improved fuels. 
Scobie also stressed the necessity of 
redesigning parts to benefit from casting 
advantages. 





Michigan Regional Conference 
Announces Fall Dates 


Committees have been named for the 
AFS 1957 Michigan Regional Confer- 
ence to be held Oct. 3-4 at Kellogg 
Center, Michigan State University, East 
Lansing, Mich. The Conference is spon- 
sored by the Central Michigan, Detroit, 
Saginaw Valley, and Western Michigan 
Chapters and the Student Chapters of 
Michigan State University and Univer- 
sity of Michigan. R. B. Kropf, Inter- 
national Nickel Co., will be conference 
chairman. J. R. Young, Cadillac Motor 
Car Div., GMC, will be conference 
secretary; and W. E. Truckermiller, Al- 
bion Malleable Iron Co., will be chair- 
man of the program committee. 








Metropolitan Hears Bishop 
Metropolitan Chapter’s March meet- 
ing featured a talk on “Which Core 
Process” presented by Warner B. Bish- 
op, Archer-Daniels-Midland Co., Cleve- 
land. Processes covered were conven- 
tional oil-sand with cereal or resin; 
shell or hollow cores; gas setting or 
COz2 process; and air setting. Slides 
illustrated the effect of baking temper- 
ature and additional sequence on the 
strength of the finished core. Bishop 
stated that each process has its advan- 
tages and limitations and that each 
has its place in the foundry industry. 


CHICKEN IN THE SHOP 
or 
How Silly Can You Get? 
Said the little red rooster 
to the little brown hen, 
“T ain't had no adventure 
since the Lord knows when. 
So straighten up your feathers 
and comb out your tail 
long and tedious night 
We're a-goin’ through the foundry 
if we have to go to jail.” 


The molder was a-workin’ 

on his job to beat the band 
He laid in the pattern 

and he shoveled in the sand 
He was startin’ in to ram it 

when his eyes began to pop 
And he hollered to his helper, 


“There’s a chicken in the shop!” 
Up in the cleaning room 

the grinding wheels was turnin’ 
And a riser cutter whispered 

as he looked up from his burnin’, 
“People won't believe this 

they'll say that we are liars 
But unless my eyes deceive me 

I see a couple fryers.” 


The fat old craneman saw them too, 
and climbed down from his cab 
Sneaked up behind our feathered 
friends, and made a flying grab. 
But the chickens they was quicker 
and they scurried ‘cross the floor 
And their feathers all exploded 
as they hurried out the door. 


Squawked the little red rooster 
“Gotta hurry like the dickens 
The foundry’s fascinatin’ 
but it ain’t no place for chickens.” 
And the little brown hen cackled 
as they hustled out the gate, 
“I laid a hard boiled egg back there 
on a_twenty-thirty plate!” 





® From The Foundry Brad, a column 
of foundry poems appearing in The 
ESCO Ladle of the Electric Steel 
Foundry Co., Portland, Ore. Bill Wal- 
kins, former sand mill operator, is 
both the editor of the Ladle and the 


one, and original Foundry Bard. 


VOLCLAY BENTONITE 








Compounded 
Sand Grains 


NEWS LETTER No. 50 


REPORTING NEWS AND DEVELOPMENTS 





There are few, if any, foundries that re- 
quest “compounded sand”. Most foundry 
sand users prefer to purchase “rounded”, 
“angular”, or “sub-angular” sand grain shapes. 
Compounded sand grains consist of two or 
more grains cemented together in such a man- 
ner that the grains are difficult to break apart 








by washing. 


The illustration shows the grouping, or ag- 
glomeration, or compounding of silica sand 
grains after foundry use. 








All foundry sand properties are constantly 
in change where compounding occurs, 
therefore close control is difficult to be ac- 
complished. 








Grouping or compounding occurs from the 
addition of most foundry additives such as 
bonds, pitches, gilsonite, seacoal, resin binders, 
and other additives commonly used by the 
foundry. 





In the casting of steel, the FeO dispelled 








IN THE FOUNDRY USE OF BENTONITS 


4 
i 
4 


Photo courtesy of M. Horton 


> 








interface scale oft-times is most reluctant to 
be reduced to its original, individual sand 
grain particle size. 

One of the reasons for high scrap on cer- 
tain foundry castings is this grouping or com- 
pounding of the sand grains. It is this group- 
ing that has promoted the use of wood flour. 





The unstable compounded sands are made 
more stable by the buffing action of Five 
Star Wood Flour. 











It is best to use a new sand facing where 
possible. Such compounding is then at a mini- 
mum and sand mixtures are more stable. 
Where only system sand is used as a fac- 
ing, a trend toward carbonized wood flour 
is being seen. These carbonized wood flours 











from the hot metal attacks sand and creates 
an iron silicate, known at fayalite. This has 
a very strong cementing effect and even after 
the strongest scrubbing action, this mold-metal 








offer the action of seacoal and the stabilizing 
effect of wood flour. There is less tendency for 
grouping of the sand grains when carbonized 
wood flour is present. 


WE WOULD BE PLEASED TO OFFER THE TRADE NAMES OF THOSE 
CARBONIZED WOOD FLOURS RECOMMENDED IF REQUESTED. 


AMERICAN COLLOID COMPANY 


Chicago 54, Illinois « Producers of Volclay and Panther Creek Bentonite 
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PROVED BY INDEPENDENT LABORATORY TESTS: 


Water-Cooled Cupolas Cut 
Production Costs at Ford 








More metal at lower cost is being 
produced at Ford Motor Co. Dear- 
born foundry, by using external water- 
cooled cupolas. The operation of 
these cupolas was described by Wil- 
liam H. Dawson of the Ford Motor 
Co. to members of the AFS Eastern 
Canada Chapter at their January 
meeting. 

Ford has seven, 102-in. cupolas, 
lined in the well to 74 in. Six cu- 
polas operate daily with a total ca- 
pacity of 2500 tons. 

The cupolas have no lining above 
the well. The height from the charg- 
ing doors to the tuyeres is 26 ft. 
Just below the charging door is an 
expansion joint in the 1-in. vertical 
plate shell. The primary external 














water-cooling system starts here. 
This system consists of a series of 
Progressive foundrymen seeking to | water jets supplied from a 6-in. main 
improve the machinability and qual- operating at 30 psi. Water from the 
ity of gray iron and malleable iron spray runs down the outside of the 
castings can now rely upon FERRO- shell and is collected in a weir. The 
CARBO—the patented additive in forming of steam has been no prob- 
briquette form — by CARBORUNDUM. lem. Four 6-in. water-cooled copper 
Tests by a widely-known indepen- | tuyeres project 10 in. beyond the 
dent research organization, have lining. 
proved conclusively that the addi- Refractory is used only in the well. 
tion of FERROCARBO® to the cupola Carbon blocks were initially used but 
charge results in finer-grained, a pressed block of a clay-graphite mix- 
denser, and stronger castings with a ture is now used. 
machinability improvement factor as Refractory consumption is about 12 
high as 62% over untreated iron. The per cent of that of a conventional 
better dispersal action of FERROCARBO | cupola. The tap hole is lined with 
and the resulting better machinability magnesite and carbon which normally 
of the iron, are your assurance of a erodes from 3 to 5 in. during opera- 
better satisfied customer. tions. Very little erosion takes place 
i Surfece Mackinebility tmprovement in the tuyeres. Four men can patch 
and repair the cupola in an 8-hour 
day, putting it into condition for an- 
























































STOCK other 200 hours of melting. 
3 ‘2 The cupolas may be classified and 
H Ze REMOVAL ne cupolas may be Classihed anc 
) HOW TESTS WERE CONDUCTED Chemical Analyses g 85 ny operated as acid, basic, or neutral. 
Tool-wear tests were conducted on metal cast E re Melting control has been found best 
in leading foundries across the country, using S when the operation is extreme acid 
untreated iron and Ferrocarbo-treated iron of iden- fa 3.57 3.56 or extreme basic. At the neutral 
tical or similar chemistry. Both were machined Si 2.25 2.26 z stage, flux becomes critical. Due to 
at commercial speeds using a single point s 10 10 3 the iron requirements at Ford, the 
“Carboloy,” grade 44A tool. Tool life was Mn 68 66 = operation is neutral or slightly acid. 
determined by measuring wear on the flank of P wv ’M - No flourspar is added and limestone 
. ; : oe 7 me Ricci: es Bee Ske de. ee 3) Fgh a a 
the tool with a 100-power microscope. The charts Scmian ated hile) 300 300 ° is kept at a minimum. Metal temper 
at the right show actual test data as reported. ae = 7 ry atures at the spout are 2750 F for 
sa ar dan ae... emt ie the first metal and 2710 F for the 
how FERROCARBO produces more machinable Sicad lead fad — — If hot-blast ee 
iron regardless of metal composition. Ask for | 8) i S| SR o ; , F oon aide ae ¢ 8 oa 
booklet — Form A-1409 — Electro Minerals Divi- Vol. of metal removed (cu. in.) 53 86 “ol ro hee se tae ba af vari- 
sion, The Carborundum Company, Niagara Weight of metal removed (Ibs.) 13.7 22.2 ables es artic ~— we aad 
Falls, New York. Per Cent improvement 62% 7, Gowen wae oe a — mgumeE- 
To compensate for this, oxygen en- 








richment is used. Oxygen added is 


T 2 per cent of the blast. Use of oxygen 
iT OUR BOOTH ELECTRO MINERALS DIVISION leads to a higher carbon content. For 


at the 1st Engineered fuel Ford uses 6-in. high-quality coke 
cates Show (Booth 202 CARBORUNDUM giggles ag gray rca 
Cincinnati, May 6-10. The Company The optimum time for dropping 


CRS Magee bottom has been found to be 200 
FERROCARBO DISTRIBUTORS — KERCHNER, MARSHALL & CO., PITTSBURGH =» Cleveland + Buffalo + Philadelphia * Birmingham + Los Angeles + Canada h 
MILLER & COMPANY, CHICAGO + St. Louis * Cincinnati ours. 
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Revised and Expanded Safety Practices 
Manual Tells How to Improve Foundries 


@ RECOMMENDED SAFETY PRACTICES 
For THE PROTECTION OF WORKERS 
In Founpries, just released, is a prac- 
tical manual devoted exclusively to 
practices in the metal castings in- 
dustry. It is a revision of the manual 
first published in 1940 and includes 
new sections on fire prevention, core- 
making and molding, planning for 
safety, and a glossary. 

The revision was made by the Safe- 
ty Committee of the Safety, Hygiene 
and Air Pollution Control Program of 
the American Foundrymen’s Society. 

The committee prepared the man- 
ual to provide guides for making 
foundries safer places to work and to 
standardize safe practices in all found- 
ries regardless of size. 

Contained in the manual is infor- 
mation relating to design, construc- 
tion and application of safeguards; 
personal protective devices for the 
prevention of injury; and to methods 
of promoting good housekeeping. 

In the section on planning for safe- 
ty, the responsibility of management 
and employees is outlined. Manage- 
ment, it points out, must treat safety 
as an important part of production 
and assume continuing administrative 
leadership in a sound safety program. 
Duties of employees include using 
machinery, equipment, tools, mate- 
rials, personal protective equipment, 
and safeguards in an intelligent and 
safe manner. 

In establishing a safety program 
the manual recommends that one per- 
son be responsible for its operation. 
This man should work closely with 
the work force and cooperate with 
the plant supervisory force in order 
to detect and eliminate unsafe con- 
ditions and practices. 

Extensive coverage is given melting 
equipment, auxiliaries and ovens. Rec- 
ommendations are made covering cu- 
pola charging, operations and repair- 
ing. Also discussed are open hearth 
furnaces, ladle pits, crucible furnaces, 
inoculations and oven equipment. 

Recommendations are made on ma- 
terial handling and storage. 

Cleaning and finishing operations 
and discussed including magnesium 
grinding, its equipment and safe 
practices. 

Six sections detail safeguards for 
moving machinery, guarding prime 
movers, power transmission equip- 
ment, metal and woodworking ma- 
chines and miscellaneous machinery. 

Included in the section on personal 
protective devices are toe protection, 
leggings or spats, clothing, eye pro- 


tection, respiratory equipment and 
ear and head equipment. 

One of the most important chapters 
pertains to fire prevention, An an- 
alysis of 450 foundry fires reveals that 
common hazards account for 32 per 
cent of all fires and that special haz- 
ards are responsible for almost 60 
per cent. Unknown causes make up 
slightly over 8 per cent. Typical fire 
extinguishers are illustrated and ex- 
plained and one table is devoted to 
characteristics of approved portable 
extinguishers including normal capa- 
cities, composition of charge and ef- 
fective discharge time. 

Coremaking and molding precau- 
tions are discussed at length. Driers, 
sand mixing, core box cleaning, core- 
blowing machines and ovens are cov- 
ered in the section on coremaking. 
Under molding, practices are recom- 
mended for sand systems, shakeouts, 
conveyors, carry-out operations, clamp 
and unclamp operations and molding 
machines. 

Other sections are devoted to plant 
physical conditions; vats, boilers, un- 
fired pressure vessels and pressure de- 
vices; installation and operation of 
electrical equipment. 

The progressive mechanization of 
foundries has brought with it in- 
creased use of electric power, the 
manual points out in the section on 
electrical equipment. Because of the 
nature of certain foundry operations, 
it is imperative that the equipment be 
of such quality, design, and depend- 
ability that uninterrupted operations 
are assured. 

The manual is composed of 24 sec- 
tions and contains 54 pages. Exten- 
sive use is made of drawings and 
photographs to illustrate equipment 
and safe practices. 

The manual points out that acci- 
dent prevention not only reduces costs 
but improves employee public rela- 
tions and increases operating effi- 
ciency. Furthermore, it states, every 
employer has a moral obligation to his 
employees to do all in his power to 
prevent injury to them, and thereby 
avoid the consequences of injury. 

The recommendations are felt by 
the Safety Committee to constitute 
minimum standards. Where equiva- 
lent or superior protection is provided, 
such protection should be deemed 
to fulfill the purpose of the manual. 

Members may purchase the book 
for $2.00, the non-member price is 
$4.00. Write to: Book Department, 
American Foundrymen’s Society, Golf 
& Wolf Roads, Des Plaines, Ill. 











MODERN CASTINGS Receives Safety Interest Award 


Extensive coverage of safety prob 
lems in foundries has won for Mop- 
ERN CasTINGs its second consecutive 
Public Interest Award from the Na- 
tional Safety Council. Mopern Cast- 
INGs is again the only magazine in 
the metals working field to receive 
the award. 

The non-competitive award is made 
annually to public information media 
for exceptional service to safety. 

The 1956 award went to daily and 








weekly newspapers, radi le 
vision stations and netwo. a 
zines, advertisers, outdoor 
portation advertising compa! 

“A review of these 1956 Pu 
terest Award entries shows | 
question the tremendous contrib: 
of mass communication media to 
safety movement,” said Ned H. De: 
born, Council president. “We = ar 
proud to honor the outstanding lead 
ership represented by these awards.” 


omplete 


Line of 
Plastic 


Featuring: 


Narcoline ... highly slag-resistant graphite base 


Narco 505 ... for high heat duty 


Narco Super 505 . 


. . for super duty 


Narco Spar .... for air-setting, super duty 


Narcal 7OB ... . for high alumina heat duty 


Narchrome Plastic Refractory 
. . . highly slag and abrasion-resistant. 


Write for Bulletins 106 Rev., 111, and 115. 


NORTH AMERICAN REFRACTORIES COMPANY 


National City-East 6th Building 





NORTH AMERICAN REFRACTORIES, LTD 


Cleveland 14, Ohio 


: EFICES 


191 Victoria Ave., South Hamilton, Ontario 
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questions and answers 





Misery loves company so why 
not share your castings prob- 
lems with us? Mopern Cast- 
INGs invites you to “stump the 
experts” with tales of gremlins 
that are haunting your scrap 
piles. If any of you readers have 
better answers to the questions 
below, write the editor. 











man power 


I would appreciate any information 
you might have regarding the man- 
hours per ton required for melting, 
coremaking, molding, trimming, and 
inspection in the average amuminum 
foundry producing 1 to 15 Ib. cast- 
ings of average complexity. 


As the result of a special AFS 
study the following data was devel- 
oped as a broad general guide: 

Melting — 66 to 12.3 man- 

hours per ton of 
metal poured. 

Coremaking —44.0 to 87.6 man- 

hours per ton of 

cores made. 

75.0 to 118.0 man- 

hours per ton of 

finished castings. 

—64.9 to 77.2 man- 
hours per ton of 
good castings pro- 
duced. 

—24.6 to 34.4 man- 
hours per ton of 
finished castings. 


Molding 


Trimming 


Inspection 


torch-cutting stainless 


Are there any ill-effects which might 
arise from breathing the fumes gen- 
erated when cutting stainless steel 
with oxy-acetylene plus iron powder? 


When torch-cutting stainless steel 
the workman will be exposed to ex- 
tremely high concentrations of iron 
oxide and lesser amounts of chromium 
unless local exhaust ventilation is 
used. Accumulation of inert iron ox- 
ide in the lungs will appear as nodu- 


lar shadows on an x-ray. This condi- 
tion will appear in about two years 
and is known as non-disabling sider- 
Osis. 

In regard to the chromium fumes, 
elemental chromium or chromic ox- 
ide (Cr2Os) have not been demon- 
strated to be toxic, although there is 
some evidence that the oxide can 
be irritating to the nose and throat. 
Both the element and the oxide can 
produce dermatitis in susceptible per- 
sons. 

If the flame impinges on metal 
surfaces containing burned-in or ad- 
herent sand there is the added haz- 
ard of inhaling silica fumes. The 
degree and duration of this exposure 
determines the possibility of contract- 
ing silicosis. 





cement-bonded sand 


Having noted with interest your ar- 
ticle on hardening cement-bonded 
sands with COs, described in the 
April issue of MopERN Cast1Ncs, I am 
interested in learning about some 
typical mixtures suitable for casting 
heavy iron and steel castings. 


For heavy steel castings a suitable 
mix would contain 226 lb. of high- 
early-strength Portland-type cement 
per ton of silica sand (No. 50 AFS 
gfn) Moisture content should run be- 
tween 5.5-7.5 per cent. An addition 
of 2 to 5 per cent seacoal to this 
mix makes it suitable for large gray 
iron castings. A core mix would con- 
tain about the same amount of ce- 
ment but the sand should have a 
70-90 AFS gfn. In hot spots where 
sand burn-in may be a problem, zir- 
con sand should be used instead of 
silica sand. Since zircon is more dense 
than silica only 9 lb. of cement 
binder is needed per 100 lb. of sand. 
Molds for steel castings should be 
given a zircon wash to minimize metal 
penetration. A good formula for such 
a wash would contain 100 Ib. zircon 
flour, 1 lb. dextrin, 1 lb. western 
bentonite, 2 oz. sodium bensoate, and 
5 gal. water. 
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If the engineer ol today is to take 
full advantage of the easy shaping of 


molten metal in the form of castings, he 


must know how to design his many co 


ponents so they will have the requi 

strength and functional properties 

quired. He must have, in addition, 
10wledge of the four ) pre 


olved in t 


iS de sign. 


ing material, the nature, behavior, and 
characteristics of the metal in the mold, 
these all play an important part in de 
te ning whether the casting will be 
sound and provide the factor of safety 
intended. They also contro] the cost and 
me required for production. 
Realizing that few design engineers 
are familiar with foundry practiee, the 
iite Metal Corporation has pre- 
pared a volume of instruction on engi- 
neering castings from which the follow- 
ng rules have been extracted. 


Rule 1 


Before issuing the final drawing, con- 
sult a competent foundryman or pat- 
ternmaker. 

Casting design poses two problems; 
me for the engineer, the other for the 
foundryman: 

= The engineer must know how to 
casting so that it will actually 
requisite strength and func- 


design a 


have the 


tional properties. 


® The foundryman must be able to 
make the casting so that it has the 
and functional properties the 

engineer intended it to have. 


is all too common to design to 


ry, and the 
isappointment 


result may be 


Rule 2 


Construct a small model or visualize the 
casting in the mold. 

Relatively few engineers or foundry- 
men can follow all section changes and 
shapes from a blueprint. Create a three- 
al drawing or construct a small 
model. This procedure permits study of 
how the metal will enter the mold, how 
solidification proceeds, and shows what 
parts have to be fed to assure casting 
soundness. 


dimer 


A model to scale or full size in the 
orm of a pattern that can be used later 
vill the designer see how cores 
nust be designed and placed or omitted. 
Such a model will help the foundryman 
decide how to mold the casting, detect 
casting weakness, indicate where to 
place gates and risers, and answer other 
questions affecting casting soundness, 
cost, and delivery. 


Rule 3 
Design for casting soundness. 


Most metals and alloys shrink when 


Casting Design/11 Basic Rules 


they solidify. Therefore, design so that 
all members of the parts increase in 
dimension progressively to one or more 
suitable locations where feeder heads 
can be placed to offset liquid shrinkage. 


Rule 4 

Always present a cooling surface, Avoid 
sharp angles and corners. Replace sharp 
angles and corners with radii. 


HOT SPOT 


Rule 4 . . Hot spots are the most 
common defect resulting from 
design. 


Metal structure is affected by shape 
of casting section. Solidification of molten 
metal always proceeds from the mold 
face, forming unbalanced crystal grains 
that penetrate into the mass at right 
angles to the plane of cooling surface. 
A simple section presents uniform cool- 


ing and greatest freedom from mechan- 
ical weakness. When two or more sec- 
tions conjoin, mechanical weakness is in- 
duced at the junction and free cooling 
is interrupted, creating a “hot spot.” 

In designing adjoining sections, avoid 
acute angles. Replace all sharp angles 
with radii and minimize heat and stress 
‘oncentration. 


Rule 5 


Bring the minimum number of adjoin- 
ing sections together. Stagger cross mem- 
bers. 

Serious casting problems arise when 
an excessive number of members are 
joined. A well designed casting brings 
the minimum number of sections togeth- 
er and avoids acute angles. Staggered 
sections minimize the hot spot effect, 
eliminate structural weakness and _ re- 
duce distortion. A cored hole at the 
junction of more than two sections will 
speed solidification, but a circular web 
with adjoining sections is preferred. 


Rule 6 
Design all sections as nearly uniform 
in thickness as possible. 

Design with sections of reasonable 
uniformity of thickness. Where this can- 
not be done, all heavy sections should 
be accessible for feeding. 


Rule 7 
Proportion dimension of inner walls. 
Inner sections of castings, resulting 
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afs | chapter meetings 
MAY 

Birmingham District .. May 17 . . Tut- 
wiler Hotel, Birmingham, Ala. . . Panel, 


Local Core Practices. E. C. Finch, Mod- 
erator, American Cast Iron Pipe Co.; A. 
Glidewell, Jackson Industries, Inc., 
“Small Gray Iron Cores;” J. G. Lovell, 
Stockham Valves & Fittings, “Malleable 
and Brass Cores;” R. Bedford, American 
Cast Iron Pipe Co., “Large Gray Iron 
and Steel Cores.” 


British Columbia . . May 15 . . Pacific 
Athletic Club, Vancouver, B. C. . . Elec- 
tion of Officers. 


Canton District .. No Meeting.® 


Central Illinois . . No Meeting.* 


Central Indiana . . May 13 . . Athen- 
aeum Turners, Indianapolis C. E. 
Drury, Central Foundry Div., GMC, 


“Gating to Control Pouring and Its Ef- 
fect on Castings.” 


Central Michigan . . May 15. . 
Hotel, Battle Creek, Mich. . . 
ment Night. 


Central New York .. No Meeting.* 


Central Ohio . . May 13 . . Seneca Ho- 
tel, Columbus, Ohio . . D. C. Williams, 
Ohio State University, “pH—Pardon, But 
Your Ions Are Showing.” 


Chesapeake . . May 24 . . Chambers- 
burg, Pa. Annual Spring Outing 
and Visitation to Chambersburg Engi- 
neering Co. and T. B. Wood’s Sons Co. 


Hart 
Manage- 


Chesapeake, Southern Section . . No 
Meeting.* 


Chicago . . No Meeting.* 
Cincinnati District . 
available. 


No_ information 


Connecticut . . May 28 . . Hartford, 
Conn. . . O. J. Myers, Reichold Chemi- 
cals, Inc., “Sand.” 


Corn Belt . . May 10. . Steeple House, 
Beatrice, Neb. . . H. W. Northrup, Inter- 
national Nickel Co., “Ductile Iron.” 


Detroit . . No Meeting.® 


Eastern Canada . . May 10. . Shera- 
ton-Mount Royal Hotel, Montreal, Que. 
. Annual Business Meeting, Elections. 


Eastern New York . . May 21 . . Pan- 
etta’s Restaurant, Menands, N. Y. . . 
Joint Meeting with Society of Safety En- 
gineers. Panel Discussion on Safety. 


Metropolitan . . May 13 . . Essex House, 
Newark, N. J. . . C. F. Walton, Gray 
Iron Founders’ Society, “Heading and 
Gating of Gray Iron.” 





® Many Chapters have cancelled May meetings 
to avoid conflict with Ist Engineered Castings 
Show and 61st Castings Congress. 


Mexico City No information avail- 


able. 
Michiana . . No Meeting.® 


Mid-South . . May 10 . . Hotel Clar- 
ridge, Memphis, Tenn. Election of 
Officers and Round Table Discussion. 


Mo-Kan . . May 3. . Fairfax Airport, 
Kansas City, Kans. . . F. Scaggs, Okla- 
homa Steel Castings Co., “Practical 


Utilization of COz Cores.” 


New England . . May 8 . . University 
Club, Boston . . H. W. Schwengel, 
Modern Equipment Co., “New Devel- 


opments in Equipment for Melting.” 


Northeastern Ohio . . May 16 . . Tudor 
Arms Hotel, Cleveland . . Old Timers’ 
Night. 


Northern California . . 
available. 


No_ information 


Northern Illinois-Southern Wisconsin . . 
May 14 . . Lafayette Hotel, Rockford, 
Ill. . . Z. Madacey, Beardsley & Piper 
Div., Pettibone Mulliken Corp., “Core- 
making and Core Blowing.” 


Northwestern Pennsylvania . . May 27. . 
Amity Inn, Erie, Pa. . . AFS Film, “Ef- 
fect of Gating Design on Casting Quali- 
ty.” 


Ontario . . May 17 . . Royal York Ho- 
tel, Toronto, Ont. Film, American 
Brass & Iron Foundry, “Production of 
Copper Ores & Copper.” 


Oregon . . May 15 . . Heathman Hotel, 
Portland, Ore. . . Tour through Oregon 
Steel Rolling Mills, Portland, Ore. 


Philadelphia . . May 10 . . Engineers’ 
Club, Philadelphia . . “Air Pollution & 
Ventilation Problems in the Foundry.” 


Pittsburgh . . May 20 . . Webster Hall 
Hotel, Pittsburgh, Pa. . . Education Pro- 
gram. 


Quad City . May 20 . . Hotel Ft. 
Armstrong, Rock Island, Ill. Panel 
Discussions—Cores: (1) Ingredients, Mix- 
ing and Making; (2) Baking, Assembly, 
Washes, etc. 


Rochester . . May 14 . . Seneca Hotel, 
Rochester, N. Y. . . Election of Officers. 


Saginaw Valley . . May 2. . Fischer’s 
Hotel, Frankenmuth, Mich. . . N. J. Ellis, 
GMC, “In-Plant Labor Relations.” 


St. Louis . . May 16 . . Edmond’s Res- 
taurant, St Louis . . L. B. Knight, Les- 
ter B. Knight & Associates, Inc., “Mech- 
anization.” Rolla Students’ Night. 


Southern California May 10 
Rodger Young Auditorium, Los Ange- 
les . . W. C. Baud, Mechanical Found- 
ries Div., Food Machinery & Chemical 
Corp., “The Foundry’s Greatest Prob- 
lem.” 


Tennessee . . May 24 . . Patten Hotel, 
Chattanooga, Tenn. 


Texas . . May 18 . . Ridglea Country 
Club, Ft. Worth, Texas . . W. A. Wik- 
sell, Louisiana State Univ., “Have You 
Tried Listening?” 


Timberline . . No information available. 
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Exothermic Compounds. 


eliminate shrinkage and piping 
keep feed metal molten, longer 
aid directional solidification 


permit reduction in riser size — more castings poured from 
each heat 


® smaller risers reduce melting and cleaning costs and im- 
prove casting finish 


© chemical and physical properties of the metal are not altered 


Have you considered the advantages FOSECO exothermic com- 
pounds offer your foundry? Over the past few years, many American 
foundrymen have established FEEDEX, FERRUX and FEEDOL as 
reliable aids in producing consistently sound castings. Grades are avail- 
able for all metals. 


FOSECO FEEDEX is an exothermic anti-piping compound which can be 
molded to any shape and used as sleeves, feeding pads, breaker cores, etc. 


FOSECO FERRUX is a high heat producing and insulating hot topping 
compound for iron and steel. 


FOSECO FEEDOL is a high heat producing and insulating hot topping 
compound for aluminum and copper-based alloys. 

Investigate this range of FOSECO exothermic compounds to see how 
they can help your foundry overcome the costly problem of scrap loss 
due to shrinkage. 


Many of the foundries exhibiting at the AFS Castings Congress 
and Ist Engineered Castings Show at Cincinnati, use FOSECO 
exothermic products. 


FOUNDRY SERVICES, 


2000 BRUCK STREET 


In Canada 


INC. 


COLUMBUS 7, OHIO 
FOUNDRY SERVICES (CANADA) LTD., 201 


7 Alice St Guelph 
























Clip and mail this RS" eee oe =the 
coupon today. We'll | 
be happy to send you Company. 

a leaflet describing | 
FEEDEX, FERRUX and Address__ | 
FEEDOL applications. <S  tae onete x 
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Hardness? 


Large cumbersome parts can be tested easily and accurately with a King 
Portable Brinell Tester. The King Portable is taken to the work, not the 
work to the tester. 

No need to cut samples for testing; no need for elaborate fixtures to hold 
heavy parts in a stationary testing machine. King Hardness Testers can be 
carried anywhere and can make tests in any position. Automatically locks 
n place. 

The King Portable saves handling time; 
so versatile, it soon pays for itself. 


Write for complete specifications 


KING TESTER CORPORATION 


440 N. 13TH ST. PHILADELPHIA 23, PA. 
CIRCLE NO. 194, PAGE 7-8 


takes fast, accurate tests; and is 
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ag An Outstanding Slag Activator 


At a Lower Price { 





There’s more fluorspar in Superfilux. Yet, no other 
briquetted flux carries as low a price. 


Briquetted 
Cupola Flux 


These few words give you our concept of service to the foundry 
industry. Better quality and lower price are our reasons for so- 
liciting your business. 


SUPERFLUX MFG. CO. 


16125 Cleophus Pkwy. Allen Pk., Michigan 


Sales Agents 
MILLER AND COMPANY Chicago Cincinnati St. Louis 
HICKMAN WILLIAMS & CO. Philadelphia New York Cleveland Pittsburgh 
CANADIAN HANSON & VAN WINKLE CO. LTD. Windsor 
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Toledo . . No information available. 


Tri-State . . May 17 . . Blackwell, Okla. 
R. A. Clark, Electro Metallurgical 
Co., “Layman’s Gray Iron Metallurgy.” 


Twin City . . May 14. . The Covered 
Wagon, Minneapolis . . C. W. Gilchrist, 
Cooper-Bessemer Corp., “Riserless Cast- 
ings.” 


Utah . . No information available. 

Washington . . May 16 . . Engineers’ 
Club, Seattle Sand Panel, Four 
Speakers and Round Table Discussion. 


Western Michigan . . May 6. . Bill 
Stern’s, Muskegon Heights, Mich. : 
A. A. Adams, Ford Motor Co., “Shell 
Molding & Shell Cores.” 


Western New York .. May 14.. 
ton Hotel, Buffalo, N. Y. . 
Hanna Furnace 
System.” 


Shera- 
. E. F. Hayes, 


Corp., “Our Economic 


Wisconsin . . May 3 . . Schroeder Ho- 
tel, Milwaukee . . Annual Apprenticeship 
and Old Timers’ Meeting. 


JUNE 
Central Illinois . June 8 497th 


Engineers’ Cabin, Groveland, Ill. 
Annual Stag, Clam Bake and Barbecue. 


Central Michigan . . June 8 . . Annual 
Outing. 
Chesapeake, Southern Section . . June 7 


. . Virginian Hotel, Lynchburg, Va. . . 
K. G. Presser, Forest City Foundries 
Co., “Gating and Risering.” 


Northern Illinois-Southern Wisconsin . . 
June 11 . . Beloit Country Club, Be- 
loit, Wis. . . Annual Picnic. 


Oregon . . June 19 . . Heathman Hotel, 
Portland, Ore Casting Clinic and 
Business Meeting. 

Saginaw Valley . . June 1 . . Annual 
Outing. 

Southern California June 14 


Rodger Young Auditorium, Los Angeles 


. Past Presidents’ Night. 


Western New York 
Annual Picnic. 


June 14 





A.S.T.M. Drops Alloys 


Deletion of two aluminum base al- 
loys, SC54A and SC54B, zinc base 
alloy AC43A and magnesium alloy 
AM100B, from the American Society 
for Testing Materials covering die 
castings has been approved by the 
A.S.T.M. committee on die cast met- 
als and alloys. The aluminum alloys 
were dropped since they have been 
replaced by better alloys. Alloys 
AC43A and AMI100B were dropped 
since they were not as stable as other 
alloys. 


OLIVER 
Double Disk Sander 


sands pattern pieces... . 
large and small . . . nails and all 








This powerful Oliver Sander smooths end 
ain, removes saw marks and sands 
down nails left in salvaged patterns. The 
Sander comes with two disks 37%” di- 
ameter. Equippe »d with motor-in-head or 
belt drive. Tables have 2” lateral adjust- 
ment, to 45° angular adjustment. Write 
for Bulletin 41D. 
Disk and Disk-Spindle Sanders offered in sev- 


eral sizes. Also complete equipment for pat- 
tern shops. 


OLIVER MACHINERY COMPANY 
GRAND RAPIDS 4, MICHIGAN 
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for longer 
pattern life! 





Eliminate expensive duplicate master patterns! 
We cast precision aluminum. duplicates in one 
compact mold. Plates are poured under pres- 
sure to assure filling all detail. Molding is 
done in plaster for extreme accuracy. Write 
for FREE bulletin. 

The 


SCIENTIFIC 
CAST PRODUCTS Corp. 


1390 East 40th st Cleveland 3, Ohio 
2520 West Lake $ Chicage 12, iilineis 
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William LaCoste Neilson, vice presi- 
dent and former director of Norton 
Co., Worcester, Mass. died March 5. 
Associated with Norton Co. for fifty 
years he managed the company’s 
plants in various parts of the world. 
He was also a consultant for the U. S. 
Treasury Department and Depart- 
ment of Agriculture. 


William A. Kennedy, supervisor of 
products, Grinnell Corp., Providence, 
R.I., died April 9. He had been a 
member of AFS Malleable Division 
committees for thirteen years. 


Detail and Liason Work 
Reduce Casting Costs 


@ Application of more detail in mark- 
ing pattern blueprints and close liason 
with foundry engineering departments 
has resulted in lowering pattern and 
casting purchase costs for Giddings 
& Lewis Tool Co., Fond du Lac, Wis., 
machine tool manufacturer. 

Operations of the Giddings & Lewis 
program were outlined by W. T. 
Schmidt, supervisor of patterns and 
castings and head of the pattern de- 
partment, at the December meeting 
of the AFS Chicago Chapter. 

Giddings & Lewis formerly main- 
tained a patternmaking shop but now 
conducts a four-man _patternbuying 
department as a division of the pur- 
chasing department. In 1955 more 
than $207,000 spent on patterns from 
nine sources. 

The plan for purchasing patterns 
involves use of a tracing showing 
the pattern in detail as well as all 
cores. The core prints are shown to 
scale wherever possible. Some loose 
pieces are shown wherever necessary 
to make the pattern and core box 
complete. 

After the tracing has been marked, 
copies are made for shops desiring to 
bid on the job. An extra print is 
marked and sent to the foundry that 
is to produce the casting. 

Pattern shops desiring to bid on the 
job are sent a copy of the drawing and 
quotation requests describing the 
equipment in detail, thickness of ma- 
terial and how the headers are to be 
built and spaced. 

Thus all pattern shops are quoting 
on identical equipment. A copy of 
the quotation request is also sent to 
the foundry. 








IMPROVE YOUR MIXING & APPLICATION OF 
GREEN PATCH REFRACTORIES MATERIALS 


For Cupola Patching and Ladle Lining 
Bonnot Mechanical Mixing Affords 
Many Exclusive Advantages 


PLUS IMPORTANT SAVINGS 


BONNOT TERRIER Mixer-Extruder is designed from 65 years of experience in 
developing processing machinery; is engineered for practical foundry service. 


1. Greatly Reduced Labor Mixing Cost—One man with Terrier mixes more 
in 1 hour and does it vastly better than can be done manually in 
several hours—thus saving a lot of labor. 


2. Easily Delivers Each Hour, 4000 Ibs. of well mixed material in slab form: 


e Simple die changes provide sizes from 2” to 8” wide—1” to 
6” high—lengths cut to option of user. 


e Dies for solid cylinders or other shapes readily available. 


3. Uniform Mix with Balanced Moisture throughout mass assures minimum 
slippage, erosion, slagging, spawling. 


4. Ease of Application—More uniform liner thickness due to preforming, 
presizing—convenient handling and fitting—greater ease of 
sealing joints. 


5. Slabs can be Conveniently Stacked and Stored for weeks without 
sticking or deterioration. 


6. Handles Wide Range of Patching Materials having proper plastic content. 


7. Machine is Self-Contained: complete with motor, reducer, starter, 


hopper, cutting or sizing table, paper dispenser for automatic Liner applied to half of 1 ton ladie; 
slab separation note smooth, unbroken surface. 





8. Compact Size and Weight permit moving to different locations—water 
and power are only connections needed. 


Larger sizes and vacuum mixing types are available if needed . . . and the 
same process is usable in the steel and other industries employing plastic 
refractories. Process can be demonstrated and samples provided (from your 
material if desired) by commercial unit in foundry at our plant. TELL US 
YOUR NEEDS OR ARRANGE FOR DEMONSTRATION. 


BONNOT TERRIER Mixer-Extruder 
© Modestly Priced © Pays Its Way 
© Easily Operated and Maintained 


The BON NOT Company aid to 7 8 ton ladle 


with slabs from machine. 
Canton 2, Ohio 
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FOUNDRY FOREMAN to handle the produc- 


tion on rollover molding machines and large 








CERAMISTS METALLURGISTS floors in gray iron foundry in Southwest. 
Please give references and complete experi- 
ESTIMATORS FOUNDRYMEN ence in first letter. Box D47, MODERN CAST- 
For Sale, Help Wanted, Personals, Engineering Service, etc., set solid . . 25c per word, 30 words and .. . MECHANICAL ENGINEERS INGS, Golf and Wolf Roads, Des Plaines, Ill. 
($7.50) minimum, prepaid. 
Positions Wanted . . 10c per word, 30 words ($3.00) minimum, prepaid. Box number, care of rE - ; or i recisi 
Modern Castings, counts as 10 additional words. WE ARE a recognized leader in Precision Positions Wanted 
Display Classified . . Based on per-column width, per inch . . 1-time, $18.00; 6-time, $16.50 per TS CO, GEE, eeeEe 


insertion ; 12-time, $15.00 per insertion ; prepaid. ously growing. SHAW and INVESTMENT 
SUPERINTENDENT or INDUSTRIAL EN- 
GINEER. BS in chemical engineering, 1938. 


“X” Licensee. 














FOUNDRY WE LIVE in scenic southern New Hamp- Nineteen years experience in mechanized 

Supervisor or Engineer , ‘ brass, nickel alloys, and aluminum foundries. 

Must Be Fully Qualified To shire, close to the White Mts. 60 mins. to Know blended sand control, metallurgical 

Control Quality For Gray Boston. melting, and scrap control. Five years experi- 

Iron Foundry of Long Established ence in industrial engineering in semi-jobbing 

PATTERN DRAFTSMEN Progressive Manufacturing Co. WE OFFER good pay, advancement op- and production foundries. Box D140, MODERN 

Experienced in the design of pattern equip- AMERICAN —— co. portunity, job security. CASTINGS, Golf and Wolf Roads, Des Plaines, 
ment, core boxes, qualifying fixtures, and Box 7037, Ft. Worth, Texas Til. 

gauges. seals ‘ PLUS .. . profit sharing, broad fringe 








Excellent Salary 


benefits, ideal work conditions. 
Permanent Position 


DIRECTOR OF METALLURGICAL LABOR- 


Unlimited opportunities with a large, gray ATORY, Ph. D., 34, 10 years in casting con- 





iron foundry in Northwestern Ohio. : “ ee ; ae cee WE’RE GOING PLACES! ......+2-. trol, research and development. Experience 
Write stating qualifications or phone: TECHNICAL SALES REPRESENTATIVE. in setting up and carrying out an effective 
Personnel Department Young go oe g } wee with ae o +e eee + © «+ HOW ABOUT YOU? research program. Prefer West Coast. Box 
* —— perience preferred. Salaried position in i- 2 
Defiance Plant — Central Foundry Division cago area with a national company in foundry D45, MODERN CASTINGS, Golf and Wolf 
General Motors Corporation materials. Limited travel, car and expenses, Roads, Des Plaines, Ill. 
Defiance, Ohio employee benefit program includes profit shar- WRITE—HITCHINER MFG. CO. 
Phone: Deficnce 2-2915 ing. Send resume to Box D44, MODERN MILFORD 3, NEW HAMPSHIRE 





CASTINGS, Golf and Wolf Roads, Des Plaines, 
Il. 








ENGINEER—SALES, MANAGEMENT. Me- 
chanical engineer, early thirties. Varied ex- 
perience in production problems, plant & 
design engineering; gray iron & steel. Ener- 
getic and persevering. Presently employed in 


O Vv E R 2 0 e) 0) P I E Cc 3 S ! N ) T O Cc 4 FOREMAN to take complete charge of mold- an executive position. Prefer Midwest loca- 
] '@) '@) ° ° G U A R A N if iz bE 8) y R ft R U | L T ing and coremaking operations in a small new tion. Address Box D46,. MODERN CASTINGS, 


gray iron foundry. Must be familiar with pat- Golf and Wolf Roads, Des Plaines, Ill. 
tern and corebox rigging. Excellent oppor- 


tunity for aggressive young man. Located in 
Cincinnati area. Send complete resume and 


salary requirements to Box D42, MODERN 
U — ‘Sg D r Oo U Ni D a Y CASTINGS, Golf and Wolf Roads, Des Plaines, 
Il. 
MOLDING MACHINE: Herman 6000 capac- 
ity, jolt-roll-draw in operating condition. 
asking $2,900.00 FOB Pottstown Machine Co., 





















































MECHANICAL ENGIN 
DEALER OFFERS MORE OF EVERYTHING A i a eee 
FOUNDRY NEEDS — AT LESS COST NEERING DEPARTMENT of a large, gray FURNACES FOR SALE 
iron foundry located in Northwest Ohio. 10 used Heat Treating Furnaces, and two 
Engineering degree or its equivalent re- 7-ton gantry cranes, good condition, priced 
5 A V N G 5 B F T W E F N 5 0 ° ° quired. Experience preferred but not es- to sell. 
sential. 
0 to 85% Excellent Salary BAER STEEL PRODUCTS. INC. 
OFF THE PRICE OF NEW EQUIPMENT a. Box 1428 
ermanen osition P+ 
Write stating qualifications or phone: Boise, Idaho 
MOLDING MACHINES @ SAND FURNACES, Gas, Oil, Electric Personnel Department 
HANDLING EQUIP. © CON e SAND SLINGERS ¢ SAND Defiance Plant — Cential Foundry Division 
G 1M } 
VEYORS, Roller, Apron, Belt CUTTERS © SHAKEOUTS © AIR ee Engineering Service 
® GRINDERS © DUST COLLEC & ELECTRIC HOISTS e@ AIR Phone: Defiance 2-2915 
TORS © MELTING EQUIP. e COMPRESSORS @ CORE EQUIP 
° OVENS © BLOWERS WESTOVER CORPORATION 
WRITE Dept. F-M FOR ILLUSTRATED CATALOG Consultants 
ep FOUNDRY FOREMAN to take charge of Exclusively serving the foundry 
molding floor for medium sized stainless 4, A... 
foundry. Must know gating, risering, sand Labor Relations—Incentives—Systems 
control and management of men. Box D43, Cost and Production Control 
MODERN CASTINGS, Golf and Wolf Roads, ot ee eet 
A | D E Q U | P 4 | E N T C @) ° Des Plaines, Ml. Milwaukee 10, Wisconsin 





15539 SARANAC RD - CLEVELAND 10, OHIO 


SUPERINTENDENT for progressive medium- 
sized gray iron foundry in Texas that makes 
a wide variety of work including both produc- SESSIONS ENGINEERING co. 
tion and jobbing work. Must be capabl if 
WELCOME TO THE BRA SUITE handling production ar jolt oat Ro pie toll- ee ae ee 
HOTEL ALMS ad May 6th thru 10th over molding machines and floor molding. Cost Reduction Quality Control 























Foundry of 50 years experience. Send refer- Product—Machine Control 
VICTORY Pp ARKWAY & McMILLAN sTs. ences and past experience. Box D48, MODERN Architectural Design 
CASTINGS, Golf and Wolf Roads, Des Plaines, One North La Salle St., Chicago 2, Il. 
Ill. 
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4 c% MOLD WASH © 
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Hour GLOSSARY’ , ow 
Ajax Engineering C 21 @ ; no gone® ox yr 
Ajax Engineering Corp. 2 ou i I TH @&® 
Agency—Eldridge, Inc. ring a O hea, 6 
Ajax Electrothermic Corp. . 45 as yer™ Uc | 
Agency—Harry P. Bridge Co. ail “FOUNDRY TERMS - "vip, 
Ajax Flexible Coupling Co., Inc. 107 by . 
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American Foundrymen’s Society— Including almost 2000 terms, this book is intended to help 


Superior's New Model HD 500 Heavy Duty Air 






































Book Dept. ee eee ee 139 standardize the meanings of foundry terms throughout the iectiaae teen é tenaiek dite bieser piston por fees 
gr ete oe lh by o he metal castings industry. In its preparation, reference was made punch. Used for hee cutting chipping, chiseling or 
‘Agency to many presently existing glossaries and dictionaries of scien- grooving—yet it weighs less than 4 Ibs., pana: 9%” 
The Americz N ail Co. . ; , ‘ ; . . | : 
ees ede te a tific and engineering terms. IT IS THE MOST COMPLETE overall. Extremely maneuverable, it keeps operator fa- 
Apex Smelting Co. ... .......Back Cover WORK OF ITS KIND and should be at the finger-tips of every tigue ot a minimum. 
Agency—Doremus & Co. member of the metal castings industry. (80 pp. 6 x 9 Paper | 18 Tools Available For 100 Different Jobs 
Archer-Daniels-Midland Co. 12 & 13 | . P P 
Agency—The Bayless-Kerr Co. Bound.) Each tool is specially designed for the HD 500. Patented 
| AFS MEMBERS $.75 NON-MEMBERS $1.25 safety chuck locks tool in six different positions. Blanks 
Baroid Division National Lead Co. 30 & 31 ES LT } : F Is of desi 
Agency—Rittenhouse & Co. available for making tools of your own design. 
Beardsley & Piper Div. Pettibone | American Foundrymen’s Society @ Scaling Tool @ Sheet Metal Cutter 
Mulliken Corp. ... .15, 16, 17, 18 | Golf and Wolf Roads, Des Plaines, Ilinois | | @ Routing Chisels © Panel Cutter 
Agency—Ladd, Southward ¢ & > Be ntley, Inc. | | @ Fict Chisel @ Spoon Face Chisel 
Bonnot vee ey © betes e tees eee neces 137 l Place my order for copies of GLOSSARY OF FOUN- | © Peening Too! © Gouge 
“naan ce ie | = a | | @ Finishing & Forming Tool © Wood Chisel 
Beryl cette tennessee 2 ‘ a ew . 
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Continued on Page 140 a 
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In [75 B., more wevins 


COULD SET HIMSELF UP 4S A COIN CASTER, Py 
PROVIDED HE USED PROPE 







We will send you without cost or obligationa MARKAL PAINTSTIK. 
They are available in various types suitable for mark- 
ing on any kind of material. Hot surfaces up to 2100°F, 
also welding and heat treating. Cold surfaces down to 
— 50°F, wet, dry, icy, oily, rough, smooth, acid or alkali. 
MARKS Are Permanent, Fadeproof, 
Weatherproof. Specify suriace condition, material, tem- 


THE PE FOR ADDI 
LEAD THE ALLOY WAS TATIDOING 
OF THE FACE, BUT SO MANY TRIED 
COU De THAT THE COURTS 













° ° Cold... Hot... 
perature at time of marking. into ‘oe to 
— 50°F 2100°F 





USE THIS COUPON OR WRITE ON YOUR LETTERHEAD! 


Here’s what I want to mark: 

















WERE THE STORES 
VIDED WITH CAST-IRON 
*FRONTS" AROUND THE MID- 








Auruouse 
SAW POSSIBILITIES IN THE CAST-IRON 
DEVELOPED By C 






































PLOW CHARLES NEW- Marking Temperature______Max. Temp.___°F. 
BOLD OF PHILADELPHIA , FARMERS 
TURNED IT DOWN-BECAUSE THEY FEARED Name 
THAT THE TRON — POISON THEIR 
Company 
Address 
City. BORE iinet 





My Distributor’s Name 


MARKAL COMPANY 20° wes corot Avene © Chicago 12, Mino 
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Three Steps 
to Better Castings 
and Increased Profits 


Settling certain points with your customer at the 
outset insures your profit and his satisfaction upon 
delivery of the completed order. First determine 
the service requirements of the casting and 
characteristics desired. Establish a standard which 
satisfies the needs at a reasonable cost. 

Find out if the design is satisfactory functionally, 
structurally and foundry-wise. 


Good design insures trouble-free foundry practice, 
profitable operation and customer satisfaction. 
Castings with even stress flow are more serviceable 
and easier to pour. Experimental stress analysis 
with M Stresscoat brittle lacquer enables your 
engineers to make design changes without 
guesswork or wasted effort. Design for service, 
easy casting, and high profits. 


pee: Sf a e 


M Magnaglo ( M Zyglo for non-ferrous) is recom- 
mended as a “finger on the pulse” means of deter- 
mining the causes of cracking in the foundry. Simple 
tests immediately after shakeout or cleaning can 
locate cracking when it first occurs and enable you 
to take corrective steps no matter what the cause. 
With sampling inspection you can actually control 
the quality of the entire run as it is being poured. 
You do not waste time and profits handling, heat 
treating, finishing, etc., intermittent lots of cracked 
castings. It all adds up to better products for the 
customers and higher profits for the foundry! 


Write for details on how Magnaflux nondestructive testing 
methods can be employed to increase the yield of usable 
castings and foundry profits. No obligation, of course! 


HALLMARK OF QUALITY IN NONDESTRUCTIVE TESTING 


MAGNAFLUX CORPORATION 
7352 W. Lawrence Avenue e Chicago 371, Illinois 

New York 36 © Pittsburgh 36 * Cleveland 15 

Detroit 11 * Dallas 19 ¢ Los Angeles 58 
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Carborundum Co. 


Electro-Minerals Div. ............. 130 
Agency—Comstock and Co. 
Ce ican oh ds nnkoee ones 105 


Agency—Brad Wright Smith Advertising, Inc. 
Cedar Heights Clay Co. 114 
COU Ws Ti 6d eS abe co 0 s:0 000 14 
Agency—Brad Wright Smith Adv., Inc. 
Crucible Manufacturers’ Association 
Agency—A. D. Walter, Inc. 


De Bardeleben Coal Corp. ............. 121 
Agency—Sparrow Advertising Agency 

Been Gir Deen GA, oa cecaccccce 22 & 23 
Agency—Cormack, Imse, Beaumont, Inc. 

PR GI we k.ais 63 Kea wsese scare 
Agency—Tippett & Co. 

eS Ae 51 
Agency—Hall, Scott & Associates 


Electro Metallurgical Co. .......... 38 & 39 
Agency—J. M. Mathes, Inc. Adv. 

Fanner Manufacturing Co. ............ 1 
Agency—Allied Advertising Agency, Inc. 

Foundry Equipment Co. .............. 29 
Agency—Allied Advertising Agency, Inc. 

ee TR iris se ok 0 0.060 0 wae et 135 
Agency—Kight Advertising, Inc. 

oe rae 104 


General Electric Co. 
Chemical and Metallurgical Div. ... 5 
Agency—G. M. Basford Company 
Globe Steel Abrasive Co. 
Pittsburgh Crushed Steel Co. ...... 6 
Agency—Coleman Todd & Associates 
Great Lakes Carbon Corp. 
Ee 124 
Agency—Davis, Parsons & Strohmeier, Inc. 
Hanna Furnace Corp. 


Div. National Steel Corp. ......... 9 
Agency—Campbell-Ewald Co. 


ee 118 
Agency—Sales-Aide Service 

Henning, Bros. & Smith, Inc. .......... 120 
Agency—Harold Marshall Advertising 

Co., Inc. 

Hickman, Williams & Co., Inc. ........ 103 
Agency—Saas and Sogard, Inc. 

Holzman Metal Co. ............. vine Ge 
Agency—Milton Sharp, Adv. 

Pe vc cucheepe ces 10 
Agency—Ervin R. Abramson, Adv. 

ie ey I ns cc hacevises 40 
Agency—Beaumont, Heller & Sperling, Inc 

Wit, De TM 2455564 ebRs ee bees 20 
Agency—Frease & Shorr Advertising 

Se. Perce ee 136 

Lester B. Knight & Associates, Inc. ..... 46 


Agency—J. R. Pershall Co. 


Lectromelt Furnace Co. 
sive: lack paint Ghee d-.n.5, Inside Front Cover 
Agency—The Griswold-Eshleman Co. 


Lindberg Engineering Co. ............. lll 
Agency—Don Colvin & Co., Ine. 
CE GE. beh Ks pada d an banene vs cen 11 


Agency—Klau-Van Pietersom-Dunlap Assoc. 

Liquid Cashotie Comp. .....iccccsecccs 1 
Agency—Fletcher D. Richards, Inc. 

Lithium Corp. of America, Inc. ..... coe 
Agency—Keystone Ad ertising, Inc. 

Louthan Mfg. Co. Subsidiary Ferro Corp. 50 
Agency—Fuller & Smith & Ross, Inc. 


Magnaflux Corporation ............... 140 
Agency—Stoetzel & Associates, Inc. 

Se I ore cic cicocsccere 139 
Agency—Paul J. Steffen Company 

Modern Equipment Co. .........00..008 2 
Agency—Jay Ferch & Associates 

Molybdenum Corp. of America ........ 109 


Agency—Smith, Taylor & Jenkins, Inc. 


Po ge rr 112 

National Engineering Co. ............. 35 
Agency—Russell T. Gray, Inc. 

ee ee a ee eee 30 & 31 
Agency—Rittenhouse & Co. 

National Lead Co. of Ohio ...... sicseu OD 
Agency—Julian J. Behr Company 

National Metal Abrasive Co. .......... 103 
Agency—Saas and Sogard, Inc. 

National Steel Corp. ........+-++++05- 9 
Agency—Campbell-Ewald Co. 

New Jersey Silica Sand Co. .......... . 121 

North American Refractories Co. ....... 131 
Agency—Clifford A. Kroening, Inc. 

Olio Crambshaft Co. 2.25. 0c cece cccens 127 
Agency—Carr Liggett Advertising, Inc. 

Oliver Machinery Co. ............+++: 136 


Agency—Webb J. Van Dyke Adv. 











Osborn Mfg. Company ...41, 42, 43, 44 
Agency—The Griswold-Eshleman Co., Inc. 


Pangborn Corp. Malleabrasives Div. .... 19 
Agency—VanSant, Dugdale & Co., Inc. 
Pennsylvania Glass Sand Corp. ......-- 102 
Agency—Batten, Barton, Durstine 
& Osborn, Inc. 
Pennsylvania Pulverizing Co. . ; . 102 
Agency—Batten, Barton, Durstine 
& Osborn, Inc. 
Pettibone Mulliken Corp. ..... 15, 16, 17, 18 
Agency—Ladd, Southward & Bentley, Inc. 
Pickands-Mather & Co. _— 
Agency—The Bayless-Kerr Co. 
Pittsburgh Coke & Chemical Co. 
Coke and Iron Division ..... .-+- 136 
Agency—W. S. Walker Advertising, Inc. 
Pittsburgh Crushed Steel Co. a 
Agency—Coleman Todd & Associates 
Pittsburgh Metals Purifying Co., Inc. . 117 
Agency—Dan A. Sullivan Adt 
Presstite-Keystone Engineering Prod. Co. 
Div. American-Marietta Co. . 48 & 49 
Agency—Batz-Hodgson-Neuwoehner Adv. 
Agency 
Products Engineering Co. err 27 
Pyrometer Instrument Co., Inc. cones 106 
Agency—Kniep Associates 


Quality Aluminum Casting Co. . . 128 


Reichhold Chemicals, Inc. . ree eT 47 
Agency—MacManus, John & Adams, Inc. 


Scientific Cast Products Corp. ..... . 136 
Agency—Gregory & House & Jansen, Inc. 
Semet-Solvay Div. 
Allied Chemical & Dye Corp. ...... 110 


Ch GR, BS oes eet Sastaetccrvedes 24 
Agency—Smith, Taylor & Jenkins, Inc. 

Standard Electrical Tool Co. .......... 125 
Agency—Dinerman & Co. 

Standard Horse Nail Corp. ............ 110 
Agency—William Cohen, Adv. 

Sterling Wheelbarrow Co. ..........33 & 34 
Agency—Paulson-Gerlach & Associates, Inc. 
Frederic B. Stevens, Inc. ... . Inside Back Cover 

Agency—Zarker Adv. Co. 
Stroman Furnace & Engineering Co. .... 116 


Agency—A. A. Naussnar Adv. 
Superflux Manufacturing Co. 
Agency—Campbell & Co. 
Superior Pneumatic & Mfg. Co. .......- 139 
Agency—Baisch Advertising Agency 
Sutter Products Co. 
Agency—Gray & Kilgore, Inc. 
Gymbsemt TO, 2 cc ce recesese 
Agency—Servad, Inc. 
Universal Clay Products Co. ........... 116 
Agency—Scheel Advertising Agency, Inc. 
Union Carbide & Carbon Corp. ......38 & 39 
Agency—J. M. Mathes, Inc. Adv. 


Vanadium Corp. of America .......... 4 
Agency—Hazard Advertising Co. 


This index is published as a convenience 
to the readers. While every care is taken 
to make it accurate MopERN CASTINGS 
assumes no responsibility for errors or 
omissions. 





issue Brazing Filler Data 


Revised specifications for brazing 
filler metal have been issued jointly 
by the American Welding Society and 
the American Society for Testing Ma- 
terials. Twenty-nine classifications are 
included and grouped into seven 
types according to principal constitu- 
ents. These are: aluminum-silicon, 
copper-phosphorus, silver,  copper- 
gold, copper and copper-zinc, magne- 
sium, and heat-resisting materials. 

Details are provided on chemical 
composition of the filler metals, stand- 
ard sizes and lengths, packaging, and 
marking. Copies may be obtained 
from either of the participating so- 
cieties. 
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WANT MORE INFORMATION ON 
ANY OF THESE PRODUCTS ? 
Contact your Stevens representative or 
write direct—Frederic B. Stevens, Inc., 
1812 Eighteenth Street, Detroit 16, Mich. 


rbon Di- 


New and different mold and core coatings 


, for use 
with the CO, process, Can be sprayed, brushed or 


swabbed. Mixed with Isopropyl Alcohol, the coat. 
ing will burn dry in 10 to 40 seconds 
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STEVENS PRODUCTS 


FOR THE ef ok leas 


Stevens Sand Conditioner 


Stevens Fastick Liquid Core Paste 
Stevens Slick-Seal Mudding ¢ 

Stevens Kast Kleen Compound i 
Stevens Steveco, CO, Binder 
Stevens Ignicoat X and 
























S Core Coatings 
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The Apex name on alloy ingot is verification that here is 

superior alloy as specified for your sand, permanent mold 

or die casting. You know you're getting quality. Economy, 

too ... in the trouble free casting that comes of superior 
castability, composition and recovery. Specify 
Apex—for better castings, customer satisfaction 
and dollar profit. 
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